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( 1 ) H-SCN2A: l:MAQSVLVPPGPD5FRFFTRE- 



(2) H-SCN4A: 

(3) H-SCN5A: 

(4) H-SCN9A: 

(5) R-ScqU 

(6) R-Sc3a 
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(57) Abstract: A human sodium channel SCN1A having 
the amino acid sequence represented by SEQ ID NO:2; 
a human gene encoding this protein molecule; and 
SCN1A cDNA having the base, sequence represented by 
SEQ ID NO:l. Another human sodium channel SCN3A 
having the amino acid sequence represented by SEQ ID 
NO:4; a human gene encoding this protein molecule; and 
SCN3A cDNA. These substances largely contribute to 
the clarification of a physiological mechanism in which 
excitant cells participate, the specification of the causes 
of various human diseases, and the development of novel 
remedies. 
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SCN1A. CCD^Wt^fltf^S- K*"<5 t hitS^ *5<fctfiE?iJ§# 1 £>tg§& 
51J^^f -5 SCN1A cDNA C:©*0!tt*fc. I£?"J§-% 4 (07 5 J TgRM 

&^-?2> th-th'J £ A^-fr SCN3A. Ctf>* Wt*K$HP£a — K"r<5 t 

hitffi^ fccfctf SCN3A cDNA *a«T*. Ctl 60^(2. PigttMo&a^-r 

&?! tits. 
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■y h U y*JkSC.N1A fcJ:tf SCN3A 

5 

SCN1A fccfctf SCN3A* * ft £> <£> it te? «fc cDNA, fttflC SCNTA & J; 

10 scmA<D^n?ti[ztt-tz>tri&.izM-rz>'b<D-c$>z>o 



*>ft3o h y £ A3=-*>*;Hi» ^'J'JA^t^^^.tifel:, SW^&OIH 

25 < <h SCN1A ( 2q24 ) . SCN2A ( 2q23 ) , SCN3A ( 2q24-q31 ) , SCN4A 
(17q23.1-q25.3) . SCN5A (3p21) , SCN6A (2q21-q23) * SCN8A (12q13) . 
SCN9A (2q24) , SCN10A (3p22-q24) CD 9 ^(DjUe^?- -5 C t. 6 tlT 
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-SfcCfeif fitS. .ftC; SCN1A SCN3A (*v ^ilC cDNA. 

5 u 0 

10 scn4a o^mm^iz^ijmm^mtivojxiSsim^mmikBmmm^^.c^izii, 

SCN5A ©SS^fllCcfcy QT 3 SU^H^I*- 3 C <hfc £ IC £*1T 

U5. £fc, t hT*(D^Jtv^--5^S(i*ne>tiTli075:t\^. -73*a^-*>h- 
motor endplate disease (med)<Z)JfiS JUS^i UT SCN8A ^ n-->^itm\ 
•5 o 

15 

£5f^5C<££aft£UTjae^<D£n-->^£^fc*S^ t h<D SCN1A 
25 cfctf SCN3A(D5c:£:^cDNA£:^P — — COcDNA^a-HOTU*^^ 
^1 SCN1Afcck^SCN3AO5±T5>/^iE?"J*0^t)* i lCt--ac < l:lCfi!tlAUfeo 

C<Dffi0l*. H ^ ^1 l^fc U t h MJ -5 t > ^Jl' SCN1A fc£l>* 
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10 



15 



20 



SCN3A t. t<D cDNA C £ SSHBirUT^*. ^.TclKDiUmU. 

SCN1A fccfc^ SCN3A /&-?-n-€tl=l- K-r-Sat^ 1 ?^. SCN1A fecfctf SCN3A 



scnia* fc«fcatEfijM 4 flDTsymsy^w-rs^-hu^A^if scn3a 

|M 2 tIfB (2q24) -|C#qeEirat hitfe^i:. C^iS^tf) cDNA T'&^T. 
E5!l#^ 1 o«»iB3nj*Wr* cDNA ^H^T-So 

Sfefe{*2*SKl (2q24-3l) £ t h Stfc^i: » Z-Oy'MB^CD cDNA TfeoX. 

iejijs^ 3 (Di&mmm&m-fz cdna *a«-r*« ■ 

<*S(CC©ffiJKtt* BUlEO^- h U -JA^f SCN1A fccfctf SCN3A O-ttl-? 



'H1I4» SCN1A fccfctf SCN3AO PCR iiftlCffllNfc^W" 5 ?' — "b V h£» 
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|2lt SCN1A cDNA (0\WMt. RT-PCR £Zt RACE ICcfc U % bftfc £ □ - > 
«h (D W & * .^f St iC S T" * -5 o 

B3li, SCN3A cDNA<7)^ijt<i:. RT-PCR ifccfctf RACE ICcfc U ?#6tl£: 5 
'0 4 liv t httagSMHttlCfett* SCN1A mRNA O^Si^lH^fc RT-PCR <E>&^ 
10 15 [*, t h»S5Kfflt»lCfe(tS SCN3A mRNA (DfgJjE^fKfc RT-PCR <D*Sm 



15 

C<D^W05^- h- U £ >^/U SCN1A li, E5!IS-5- 1 i::*fittE?!l*55Lfc 

cDNA jfr&S&SiSn-SIE^SttT&y , EJUSfl- 2 iC^Ufc 1999 fl(D75y8*>6 

CO^©t h U f A^-F SCN3A It. . IE5"J3£^§ 3 IC^SS 

iE5iJ£^U7t cDNA 3ft»6*^$n-5IEa?S«!l'CftU, 4 (C^U/i 2000 M<D 

^(D¥£W<Q SCN1A SCN3A (JUT. SCN1A ; 3A tEK'T* C <h 

25 l\(iC©m«lC«fc-pTfi«3tl* cDNA SfflUTiM DNA SiSTSlt 

ific^y^-r^dt^T'^-So m?uz. dna awiccfcox scnia ; 3A * 
ft»-r-s»^ic(*. cwjBwicko-cti^*^* cdnas (Dmmmt&zm-fz*'?* 
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fTPCilCcfcUs SCN1A ; 3A ^>/t^®^^SC<!:#-C#^o cDNA £>IBIRpI 

tt*S» ■ l«SSi^gglfetmi CftbOH^ftT SCN1A ; 3A - 

Jt±m # £ d £ #T'£ -5 o 

5 

C©5BW<0 SCN1A ; 3A > tf h nHlRT?££"r**»^fC(i, Ctf>fgf!8tf> cDNA 
©SBIRSfii^S: RNA tHU tf^P^E-^-^Wr-S^^^-lcm^X.. 

&£©-f>tf hntsfR^ic^inii-fttfcfcUo rna jSu^^-^pt-^-tut 

10 (i, T7. T3v SP6 &£j&*0!I^T?**. RNA #U>7-K^ni-^-$ 

^•fr'S^* — tbtlt pKA-k pCDM8, pT3/T7 18. pT7/T3 19, pBluescript II tz£ 

SCN1A ; 3A ^^MM^iSf^'at^T'^il^it-Sii^lCli, ft 
15 £tt*Ttt«Bnte«:3t-U ^Pi-^-, U#V-A*S^SHtt % DNA^P-^ 

^-S^-^-^^^-TS^il^^^-lC. cDNA GOlSlRIg 

© ftl * > / 1 £ SC * : S £3 & ^ □ ^ .7 - if T- til 'fir t- <5 Z\ £. IZ Ji b T S C N 1A ; 3A 
^itSC^T^S. *»Bffl5B&'*£$' — £ ITIi, pUC pBluescript IK 
pET»jR->^T-A» pGEXfgI£i>;^A&£jOS0iJ^T*£3o 

25 COSSE© SCN1A; 3A *JU£8IJiaTfB«£ 1***6^1= (4. C©fS93<0 cDNA .© 
pKA1. pCDM8. pSVK3, pMSG. pSVU pBK-CMV> pBK-RSV, EBV 19 9 — . 
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prs. pyes2 ££#013* -ess. m&m%i£ uriis -v-jwrnmifc cos7. 

5 *;b->«5A^, U*V-A3c, DEAE >>i&£&*P<D:fr>i£BH\£ CI <h# 

± IH ^ IC ^ U M ^ ^ 8S m ^ «ffl ^ T* ^ > / \" ^ H ^ ^ il $ "l± 7t W ^ . IS « % *» 

^>js«t3tR3c» m^. jamais,' yjuasa, sds-page, mm*nm.7>y. 

^PV>^37<f-. a£«*PV 1^5:7* -STCfc*. 

15 Z.<Dm%<D SCN1A ; 3A fCtt, EJUS** 2 4 07 5 «/ ^IE5>J I*** 

ttSfiMMKJy^tf^^KBJrtt (575y8»»Ja±) fetSW. d ti £ <£> ^ 

CD SCN1A ; 3A let*. iCffil©^ >/'?£H£<0»^SaR ! &^£tl*. 

20 COSSEOite^l** ±1E SCN1A *3-HL> fc KSfefeifc 2 Sfttt (2q24) fC 
' Sa't5afi??J6S, . SfcCO»MOfifi?li, -±IE SCN3A £P- KU«, t bffc 
fe#2§f|I&E (2q24-31) lcaq£f*»fi?-T?&*. C*l SOStfi^li, iitfCC 
§|fB<D cDNA gPieJiJSr^O-^^UT. K#<DSV A^-f U -fr 

& DNA «fr i 1/T*«t4 C 

25 

C©38W<D cDNA Its tfJAtft b1®te&%i<0 cDNA 6> £ P - C <h #T* 

cDNA lib hMXpeteajUfc/KU A + RNA UT^/St*. ^f£;±<t 

Ltli. K ilj - Berg (Mol. Cell. Biol. 2:161-170, 1982) . Gubler- Hoffman i£(J. 
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Gene 25:263-269, 1983). y \z>tf : & (Gene 150:243-250,1994) 

££:7tJBg<E> fc h cDNA 7.^.^7 'J-.^ffl^^.C.ife-e* cDNA 
3^'J-^e>C<£3g0/5<A cDNA &t>U->ifr?Z>\Z\$^ Z.(D?£W<D cDNA OfiESCD 

X? V z.l££[,\ 0 Sfc, Btt<fc"r* cDNA Brtf-©M3fcS*K:/W yj ^ 

^6^Hb7t mRNA RT-PCR iilZcfc U . Z.(D$£$M(D cDNA £rl0iS!l~'5 ZL t.'b'C 

10 

ffe©*-£ U^5^ HfCck^g^^TSSnTU-S cDNA cDNA [C^tX-So 

15 ■5fc£J:tf/*fcl4te©7'5yKlC«fcS«&#&3nTU* SCN1A;3A *k IES« 
# 2 £*:I4 4 (D7S.S KE3aj**r-r* SCN1A *fc(4 SCN3A-©jgtt£*rrSRBy . 

COiiO cDNA IC(4, E3IM 1 £fc(4 3 ©ffiSE^Ol^&SSPttEai*^ 
20 DNA SfM- (10bp JU±) *>#£ti5. -fc>*0fcJitX'7>3 : --fe>X«j&»S 
DNA -BrM-<>'^*tl«. DNA '«#(4»e^&»rfH©:/P LT . 

C<D56«!H©Si#f4, SCN1A $fc(4 SCN3A ftllft, S/tJdi-tOSU^^ K * 

25 iajatUT, 4i»io*acicj:ij7|?u^p--±;uttf*:**:{«y^n-'^;uiT:f*<kO 

;*fCH$g0iJ<fc LT, SCN1A SCN3A <DlKflMg»fc J:rA-to«14 



BNSDOCID: <WO 0196552A1J_> 



WO 01/96552 PCT/JP01/04956 



mmm 

5 

(1) t h&J&iB mRNA <Dmm 

tmm^mmmmmta^ 2 s& 20 mL <d trizoi urn (Gibco-BRL &») t&\z 

/frt^x^-f-if-lCTT^lCfifc^U 30°C, 5»f B H> + i^-hbt 

4 mL <D$ P □ 7*;UA3riq*.. »#L*Jfc&, 30°C 3 ^F B 1-f N Ufco 

10 12,000 g. i5fl-IH»#C>L,, 7kJi£-tt3xL. x*y-;uaisiCcfcy total RNA£&JiU 
U£„ ^-<tt'-XmRNAii*7 K (DYNAL&SO £fi!UTtotal RNA <fc U ^ U 
A + RNA (mRNA) ^H£:*§ig Ufco 

(2) RT-PCR 

15 *-/\°-^ "J 37° h II m&W&m (Gibco-BRL *fc§!|) IC J: »J „ (1)T**f Ufc mRNA 
££Hy<hUT. 7>yA^7^V-^ffll\T 1 DNA £^fi£U£o 1 

dna *»itu a i ic^ufeck^icet^gcD^-hy ^A5^V>^^a-y-yzL-ry h 

ntt&m\zmfr\^ttv^*#u*^Y-*zf74^—ii-?z>%-7,'r'< k pcr rccty, 

20 h U O A^-V >^;Uo:-y-y^. — «y h U £ A^-f >^JK£>gP#IE 

m&mfc. *:(D?*>(D— -D 1615bp 0*n*->tt.^-y K*^ P - — >&Z*vT t^-S 
SCN1A <h*}/£f-&^<D*l|l01£#&Si^J 90%v 75yg?lEJijT' 90%i^SlcS 
l\Ct*6, Ctf>£ P — >#fc h SCN1A cDNA (Oa5^1E?>JT'&SCt^5t^^nfeo 
1593bp <D#n— >»7S/ hT'^P- — >y$nT^5 SCN3A 

25 #<0*§|5jt£#j&®iE?iJ 89%, 7 ^12?iJT' 97% i^^lcRUC i^t), C<7}^P 
->#fc h SCN3A cDNA <D&ftW.mT*$>Z> C <k*«iSB* tlTto 
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(3) RACE 

_tiE(2)T'i#7t t h SCN1A cDNA fccttXSCN3A cDNA (DSP^SS^JO^SIE^J^S 
iz^^ yf v---£^fi£ Marathon-ready cDNA (Clontech ttiS) ^ili LT 5'- 
RACE fccfctf 3'-RACE iffU, 5'<PJJfc«i:tf 3'ffilCO cDNA £i#7to &fc. 
5 h£> 5MH©*«S cDNA lE^fcilCfSltU*::/^^ ^-SffiUT PCR & 

[CJ:Ufll7t. *#£>nfc# cDNA KfrOHfi5li0 2*«fc^a3IC^Lt(!:i3yC»5. 

(4) P-->^ 

RT-PCR fccfctf RACE iCjJoTf&fc SCN1A *5<fcZ>* SCN3A CD^n^tl© cDNA Sr 
10 K^^^— pBleuscript HS^+JlClf^^ P - — >^Ufco 

(5) ->-*X>->>^' 

±iE(4)o^^^5-H*itss»®i>» . ^^-i*-^ - e«fc ^ ^5 ^ 7 - a; 

IC«fcy->-*x>->>£ r RJfc*?Tl^ JS^M^I^^^^-^^^-y— 377A (Perkin 
15 Elmer/ABI) (CXPtJfUfc. 

(6) m^tmm 

SCN1A 03 cDNA IS, @£?IJ§^ 1 IC 5* U £: <fc U * ±fi 8131 bp 5997bp <ZT 
ORF^WU 1999 75yK»»CD^>/t^H&=I— HbTl^4« CCD SCN1A lC(i, 

>l-5 0 ' , ■ 

gl |c[±, Ba*P(D± h U OA^-V>^JlaVy=L— V hitffi?-" cDNA iOfiitt 
25 - y b<D?-£T-(S. t h SCN2A, z> V V Scn2a. Scn3a fClfc^ffli* ^*glUtt 
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^ililTRT-PCR^fiom, SCN1A li^SaSf ^^Ufc^iM. fi 



1 



(%) 


t h 


-?v V 


SCN2A SCN4A 


SCN5A 


SCN6A 


SCN8A 


SCN89A 


SCN10A 


Scn1 


Scn2a 


Scn3a 


SCN1A 


89 68 


61 


50 


80 


75 


56 


97 


87 


83 



SCN3A <D cDNA li» I£?iJM- 3 IC^r Ufc £ IK £fi 9123bp T\ 6000bp <D 
ORF£WU 2000 75/TOO^>y^f^a- K UT<^3, CO SCN3A iCfi. 

10 ns, 

*2(C(i, WcSW)- V "J ^A^-Y'VT^l'a-y-y^.— y hiie?- cDNA 
^^U7t 0 h<D fifi^ 97%TSo7to *7t. SE^qOa-y-yzL 
— y h<Dv%X*lZ. t h SCN2A. 7^h Scnla, Scn2a <h <£>Pb1IC it &6*Ji§U 
15 #^#>6ft>to 

^^SiLT RT-PCR SfrofclSSs SCN3A f±*»eSt*R^fcJHO^«UateJ:^ 

20 





t h 


7*;h 


(%) 


SCN2A 


SCN4A 


SCN5A 


SCN6A 


SCN8A 


SCN89A 


SCN10A 


Scn1 


Scn2a Scn3a 


SCN3A 


81 


70 


62 


50 


76 


75 


57 


84 


86 97 
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■y-^IL- y h SCN1A fccfctf SCN3As & £ IC Cft 8> £ 3 - Hf-S cDNA 
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i. m^m^2(DT5.ymw.m^-r^i- v oa?-* >*)u scnia 0 
5 2. iE5ij§^4 <D7^y ^le^J^^-rs^ mj ^a5 i ^>^;uscn3a. 

3. ffi^ll 1 h U C'A^^V^JU SCN1A — FU t 2 §^®a 

(2q24) iC^SS-TSfc hSte^P. 

10 4. 2 O^- I- U 9 JxJ-V >*Jl SCN3A £3 — H t h^feft 2 §1K 

(2q24-3D izw&-rz>£bm>m* 0 

5. a^cll 3©t ^m&=¥-<D cDNA tfeotv ' 1 ;©£«Sffi cDNAo 

15 6. »3RH4©t hite^OcDNAT-ScTv I55'J§-^3(D^Sia^J*Wr-5cDNA 0 

7. 1 h U ^A^-f >T-JU SCN1A iCttf -StfCteo 

8. »*312 0^- h U C7A5 L ^>^;USCN3A lC>tf-f -State. 

20 
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(1) H-SCN2A: 1 :f/IAQSVLVPPGPDSFRFFTRE- 

(2) H-SCN4A: 1 :MARRPSLCTLARLGPECLRP 

(3) H-SCN5A: 1 :MANFLLPRGTS SFRRFTRE — 

(4) H-SCN9A: 1 :MAMLPPPGPQSFVHFTKQ — 

(5) R-Scnla : 1 :MEQTVLVPPGPDSFNFFTRE- 

(6) R-Sc3a : 1:MAQALLVPPGPESFRLETRE- 



— jWGMQLFGK - 
— WGMQLFGKl — 
— jWGMQLFGK, — 
— VVGMQLFGK - 
— WGMQLFGK - 
— jWGMQLFGK - 

► 

Na-5A Primer 



fEWIETMWDq- 



j-EWTETMWDG- 
EWTETMWDG- 



j-EWTETMWDCi- 

— 4-EWrETMWDC-- 
hEWIETjVIWDG- 



Na-5B Primer 



IGVUDNFNQ- 
IGVHDNFNQ- 
IGVEDNPNQ- 
IGVUDNFNQ- 
IGVUDNFNQ- 
IGVDlDNFNQ- 



Na-3B Primer 



-4QKXYYNAMK 
JQKKYYNAMK 



QKKYYNAMK- 
{QKKYWAMK 



-&KKYYNAMK 
-jQKKYYNAMK; 



Na-3A Primer 



-KEDKGKDIRESKX -2005 
-AWPPAPPPGQTVRPGVKESLV -1836 
-YSHSEDLADFPPSPDRDRESrV -2016 
-EKDKGKDSKESKK - 1977 
-EKAKGK -2009 
-KEIKGKE VRENQK - 1 95 1 
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m2 



-18 



BamHI 
SphI 

1 



PstI 



5* - 



AccL/ Hindm 
tull//EcoRI Xbal 
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<400> 1 

aatgtgcagg atgacaag atg gag caa aca gtg ctt gta cca cca gga cct 51 

Met Glu Gin Thr Val Leu Val Pro Pro Gly Pro . 

1 5 10 

gac age ttc aac ttc ttc acc aga gaa tct ctt gcg get att gaa aga 99 

Asp Ser Phe Asn Phe Phe Thr Arg Glu Ser Leu Ala Ala He Glu Arg 

15 20 25 

cgc att gca gaa gaa aag gca aag aat ccc aaa cca gac aaa aaa gat 147 

Arg lie Ala Glu Glu Lys Ala Lys Asn Pro Lys Pro Asp Lys Lys Asp 

30 35 40 

gac gac gaa aat ggc cca aag cca aat agt gac ttg gaa get gga aag 195 

Asp Asp Glu Asn Gly Pro Lys Pro Asn Ser Asp Leu Glu Ala Gly Lys 

45 50 55 

aac ctt cca ttt att tat gga gac att cct cca gag atg gtg tea gag 243 

Asn Leu Pro Phe Me Tyr Gly Asp lie Pro Pro Glu Met Val Ser Glu 

60 65 70 75 

ccc ctg gag gac ctg gac ccc tac tat ate aat aag aaa act ttt ata 291 

Pro Leu Glu Asp Leu Asp Pro Tyr Tyr lie Asn Lys Lys Thr Phe lie 

80 85 90. 

gta ttg aat aaa ggg aag gec ate ttc egg ttc agt gee acc tct gec 339 

Val Leu Asn Lys Gly Lys Ala He Phe Arg Phe Ser Ala Thr Ser Ala 

95 100 105 
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ctg tac att tta act ccc ttc aat cct ctt agg aaa ata get att aag 
Leu Tyr . I le Leu Thr Pro Phe Asn Pro Leu Arg Lys lie Ala lie Lys 
110 115 120 



387 



att ttg gta cat tea tta ttc age atg eta att atg tgc act att ttg 
lie Leu Val His Ser Leu Phe Ser Met Leu lie Met Cys Thr Me Leu 
125 130 . 135 



435 



aca aac tgt gtg ttt atg aca atg agt aac cct cct gat tgg aca aag 
Thr Asn Cys Val Phe Met Thr Met Ser Asn Pro Pro Asp Trp Thr Lys 
140 145 150 155 



483 



aat gta gaa tac acc ttc aca gga ata tat act ttt gaa tea ctt ata 
Asn Val Glu Tyr Thr Phe Thr Gly Me Tyr Thr Phe Glu Ser Leu lie 
160 165 170 



531 



aaa att att gca agg gga ttc tgt tta gaa gat ttt act ttc ctt egg 
Lys Me lie Ala Arg Gly Phe Cys Leu Glu Asp Phe Thr Phe Leu Arg 
175 180 185 



579 



gat cca tgg aac tgg etc gat ttc act gtc att aca ttt gcg tac gtc 
Asp Pro Trp Asn Trp Leu Asp Phe Thr Val Me Thr Phe Ala Tyr Val 
190 195 200 



627 



aca gag ttt gtg gac ctg ggc aat gtc teg gca ttg aga aca ttc aga 
Thr Glu Phe Val Asp Leu Gly Asn Val Ser Ala Leu Arg Thr Phe Arg 
205 210 215 



675 
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gtt etc cga gca ttg aag acg at t tea gtc att cca ggc ctg aaa ace 723 
Val Leu Arg Ala Leu Lys Thr lie Ser Val lie Pro Gly Leu Lys Thr 
220 225 230 235 

att gtg gga gee ctg ate cag tct gtg aag aag etc tea gat gta atg 771 
Me Val Gly Ala Leu lie Gin Ser Val Lys Lys Leu Ser Asp Val Met 
240 245 250 

ate ctg act gtg ttc tgt ctg age gta ttt get eta att ggg ctg cag 819 
Me Leu Thr Val Phe Cys Leu Ser Val Phe Ala Leu Me Gly Leu Gin 
255 260 265 

ctg ttc atg ggc aac ctg agg aat aaa tgt ata caa tgg cct ccc ace 867 
Leu Phe Met Gly Asn Leu Arg Asn Lys Cys Me Gin Trp Pro Pro Thr 
270 275 280 

aat get tec ttg gag gaa cat agt ata gaa aag aat ata act gtg aat 915 
Asn Ala Ser Leu Glu Glu His Ser Me Glu Lys Asn Me Thr Val Asn 
285 290 295 

tat aat ggt aca ctt ata aat gaa act gtc ttt gag ttt gac tgg aag 963 
Tyr Asn Gly Thr Leu Me Asn Glu Thr Val Phe Glu Phe Asp Trp Lys 
300 305 310 ^ .315 

tea tat att caa gat tea aga tat cat tat ttc ctg gag ggt ttt tta 1011 
Ser Tyr He Gin Asp Ser Arg Tyr His Tyr Phe Leu Glu Gly Phe Leu 
320 325 330 
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gat gca eta eta tgt gga aat age tct gat gca ggc caa tgt cca gag 
Asp Ala Leu Leu Cys Gly Asn Ser Ser Asp Ala Gly Gin Cys Pro Glu 
335 340 345 



1059 



gga tat atg tgt gtg aaa get ggt aga aat ccc aat tat ggc tac aca 
Gly Tyr Met Cys Val Lys Ala Gly Arg Asn Pro Asn Tyr Gly Tyr Thr 
350 355 360 



1107 



age ttt gat ace ttc agt tgg get ttt ctg tec ttg ttt cga eta atg 
Ser Phe Asp Thr Phe Ser Trp Ala Phe Leu Ser Leu Phe Arg Leu Met 
365 370 375 



1155 



act cag gac ttc tgg gaa aat ctt tat caa ctg aca tta cgt get get 
Thr Gin Asp Phe Trp Glu Asn Leu Tyr Gin Leu Thr Leu Arg Ala Ala 
380 385 390 395 



1203 



ggg aaa acg tac atg ata ttt ttt gtg ttg gtc att ttc ttg ggc tea 
Gly Lys Thr Tyr Met lie Phe Phe Val Leu Val lie Phe Leu Gly Ser 
400 405 410 



1251 



ttc tac eta ata aat ttg ate ctg get gtg gtg gee atg gee tac gag 
Phe Tyr Leu lie Asn Leu lie Leu Ala Val Val Ala Met Ala Tyr Glu 
415 420 425 



1299 



gaa cag aat cag gee acc ttg gaa gaa gca gaa cag aaa gag gee gaa 
Glu Gin Asn Gin Ala Thr Leu Glu Glu Ala Glu Gin Lys Glu Ala Glu 
430 435 440 



1347 
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ttt cag cag atg att gaa cag ctt aaaaag caa cag. gag gca get cag 
Phe Gin Gin Met I 1 e Glu Gin Leu Lys Lys Gin Gin -Glu Ala Ala . Gin 
445 450 455 



1395 



cag gca gca acg gca act gec tea gaa cat tec aga gag ccc agt gca 
Gin Ala Ala Thr Ala Thr Ala Ser Glu His Ser Arg Glu Pro Ser Ala 
460 465 470 475 



1443 



gca ggc agg etc tea gac age tea tct gaa gee tct aag ttg agt tec 
Ala Gly Arg Leu Ser Asp Ser Ser Ser Glu Ala Ser Lys Leu Ser Ser 
480 485 490 



1491 



aag agt get aag gaa aga aga aat egg agg aag aaa aga aaa cag aaa 
Lys Ser Ala Lys Glu Arg Arg Asn Arg Arg Lys Lys Arg Lys Gin Lys 
495 500 505 



1539 



gag cag tct ggt ggg gaa gag aaa gat gag gat gaa ttc caa aaa tct 
Glu Gin Ser Gly Gly Glu Glu Lys Asp Glu Asp Glu Phe Gin Lys Ser 
510 515 520 



1587 



gaa tct gag gac age ate agg agg aaa ggt ttt cgc ttc tec att gaa 
Glu Ser Glu Asp Ser lie Arg Arg Lys Gly Phe Arg Phe Ser lie Glu 
525 530 535 



1635 



ggg aac cga ttg aca tat gaa aag agg tac tec tec cca cac cag tct 
Gly Asn Arg Leu Thr Tyr Glu Lys Arg Tyr Ser Ser Pro His Gin Ser 
540 545 550 555 



1683 
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ttg ttg age ate cgt ggc tec eta ttt tea cca agg cga aat age aga . 1731 
Leu Leu Ser He Arg Gly Ser Leu Phe Ser Pro Arg Arg Asn Ser Arg 
560 565 570 

aca age ctt ttc age ttt aga ggg cgt gca aag gat gtg gga tct gag 1779 
Thr Ser Leu Phe Ser Phe Arg Gly Arg Ala Lys Asp Val Gly Ser GIu 
575 580 585 

aac gac ttc gca gat gat gag cac age acc ttt gag gat aac gag age 1827 
Asn Asp Phe Ala Asp Asp GIu His Ser Thr Phe GIu Asp Asn GIu Ser 
590 595 600 

cgt aga gat tec ttg ttt gtg ccc cga cga cac gga gag aga cgc aac 1875 
Arg Arg Asp Ser Leu Phe Val Pro Arg Arg His Gly GIu Arg Arg Asn 
605 610 615 

age aac ctg agt cag acc agt agg tea tec egg atg ctg gca gtg ttt 1923 
Ser Asn Leu Ser Gin Thr Ser Arg Ser Ser Arg Met Leu Ala Val Phe 
620 625 630 635 



cca gcg aat ggg aag atg cac age act 
Pro Ala Asn Gly Lys Met His Ser Thr 
640 



gtg gat tgc aat ggt gtg gtt 1971 
Val Asp Cys Asn Gly Val Val 
645 65Q. 



tec ttg gtt ggt gga cct tea gtt cct aca teg cct gtt gga cag ctt 2019 
Ser Leu Val Gly Gly Pro Ser Val Pro Thr Ser Pro Val Gly Gin Leu 
655 660 665 
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ctg cca ggg gga aca acc. act gaa act gaa atg aga aag aga agg tea 2067 
Leu Pro Gly Gly Thr Thr Thr Glu Thr Glu Met Arg Lys Arg Arg Ser 
670 675 680 



agt tct ttc cac gtt tec atg gac ttt eta gaa gat cct tec caa agg 2115 
Ser Ser Phe His Val Ser Met Asp Phe Leu Glu Asp Pro Ser Gin Arg 
685 690 695 

caa cga gca atg agt ata gee age att eta aca aat aca gta gaa gaa 2163 
Gin Arg Ala Met Ser lie Ala Ser Me Leu Thr Asn Thr Val Glu Glu 
700 705 710 715 



ctt gaa gaa tec agg cag aaa tgc cca ccc tgt tgg tat aaa ttt tec 2211 
Leu Glu Glu Ser Arg Gin Lys Cys Pro Pro Cys Trp Tyr Lys Phe Ser 
720 725 730 

aac ata ttc tea ate tgg gac tgt tct cca tat tgg tta aaa gtg aaa 2259 
Asn lie Phe Ser He Trp Asp Cys Ser Pro Tyr Trp Leu Lys Val Lys 
735 740 745 



cat gtt gtc aac ctg gtc gtg atg gac cca ttt gtt gac ctg gee ate 2307 
His Val Val Asn Leu Val Val Met Asp Pro Phe Val Asp Leu Ala lie 
750 . 755 760 

acc ate tgt att gtc tta aat act ctt ttc atg gec atg gag cac tat 2355 
Thr lie Cys lie Val Leu Asn Thr Leu Phe Met Ala Met Glu His Tyr 
765 770 775 
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cca atg acg gac cat ttc aat aat gtg ctt aca gta gga aac ttg gtt 
Pro Met Thr Asp His Phe Asn Asn Val Leu Thr Val Gly Asn Leu Val 
780 785 790 795 



2403 



ttc act ggg ate ttt aca gca gaa atg ttt ctg aaa att att gee atg 
Phe Thr Gly lie Phe Thr Ala Glu Met Phe Leu Lys lie lie Ala Met 
800 805 810 



2451 



gat cct tac tat tat ttc caa gaa ggc tgg aat ate ttt gac ggt ttt 
Asp Pro Tyr Tyr. Tyr Phe Gin Glu Gly Trp Asn lie Phe Asp Gly Phe 
815 820 825 



2499 



att gtg acg ctt age ctg gta gaa ctt gga etc gec aat gtg gaa gga 
lie Val Thr Leu Ser Leu Val Glu Leu Gly Leu Ala Asn Val Glu Gly 
830 835 840 



2547 



tta tct gtt etc cgt tea ttt cga ttg ctg cga gtt ttc aag ttg gca 
Leu Ser Val Leu Arg Ser Phe Arg Leu Leu Arg Val Phe Lys Leu Ala 
845 850 855 



2595 



aaa tct tgg cca acg tta aat atg eta ata aag ate ate ggc aat tec 
Lys Ser Trp Pro Thr Leu Asn Met Leu Me Lys He lie Gly Asn Ser 
860 865 870 .875 



2643 



gtg ggg get ctg gga aat tta ace etc gtc ttg gec ate ate gtc ttc 
Val Gly Ala Leu Gly Asn Leu Thr Leu Val Leu Ala lie lie Val Phe 
880 885 890 



2691 
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att ttt. gcc gtg gtc ggc atg cag etc ttt ggt aaa age tac aaa gat 
1 1 e Phe Ala Val Va! Gly Met Gin Leu Phe Gly Lys Ser Tyr Lys Asp 
895 900 905 



2739 



tgt gtc tgc aag ate gcc agt gat tgt caa etc cca caa cgc tgg cac 
Cys Val Cys Lys lie Ala Ser Asp Cys Gin Leu Pro Gin Arg Trp His 
910 915 920 



2787 



atg aat gac ttc ttc cac tec ttc ctg att gtg ttc cgc gtg ctg tgt 
Met Asn Asp Phe Phe His Ser Phe Leu lie Val Phe Arg Val Leu Cys 
925 930 935 



2835 



ggg gag tgg ata gag acc atg tgg gac tgt atg gag gtt get ggt caa 
Gly Glu Trp lie Glu Thr Met TrpAsp Cys Met Glu Val Ala Gly Gin 
940 945 950 955 



2883 



gcc atg tgc ctt act gtc ttc atg atg gtc atg gtg att gga aac eta 
Ala Met Cys Leu Thr Val Phe Met Met Val Met Val lie Gly Asn Leu 
960 965 970 



2931 



gtg gtc ctg aat etc ttt ctg gcc ttg ctt ctg age tea ttt agt gca 
Val Val Leu Asn Leu Phe Leu Ala Leu Leu Leu Ser Ser Phe Ser Ala 
975 980 985 



2979 



gac aac ctt gca gcc act gat gat gat aat gaa atg aat aat etc caa 
Asp Asn Leu Ala Ala Thr Asp Asp Asp Asn Glu Met Asn Asn Leu Gin 
990 995 1000 



3027 
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att get. gtg gat agg atg cac aaa gga gta get. tat gtg aaa aga aaa 3075 

lie Ala ValAsp Arg Met His Lys Gly Val Ala Tyr Va I Lys Arg Lys 
1005 1010 1015 

ata tat gaa ttt att caa cag tec ttc att agg aaa caa aag att tta 3123 

lie Tyr Glu Phe lie Gin Gin Ser Phe lie Arg Lys Gin Lys lie Leu 
1020 1025 1030 1035 



gat gaa att aaa cca ctt gat gat eta aac aac aag aaa gac agt tgt 
Asp Glu lie Lys Pro Leu Asp Asp Leu Asn Asn Lys Lys Asp Ser Cys 
1040 1045 1050 



3171 



atg tec aat cat aca aca gaa att ggg aaa gat ctt gac tat ctt aaa 
Met Ser Asn His Thr Thr Glu lie Gly Lys Asp Leu Asp Tyr Leu Lys 
1055 1060 1065 



3219 



gat gta aat gga act aca agt ggt ata gga act ggc age agt gtt gaa 
Asp Val Asn Gly Thr Thr Ser Gly lie Gly Thr Gly Ser Ser Val Glu 
1070 1075 1080 



3267 



aaa tac att att gat gaa agt gat tac atg tea ttc ata aac aac ccc 3315 
Lys Tyr Me Me Asp Glu Ser Asp Tyr Met Ser Phe lie. Asn Asn Pro 
1085 1090 1095 

agt ctt act gtg act gta cca att get gta gga gaa tct gac ttt gaa 3363 
Ser Leu Thr Val Thr Val Pro lie Ala Val Gly Glu Ser Asp Phe Glu 
1100 1105 1110 1115 
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aat tta aac acg gaa gac ttt agt agt gaa teg gat ctg gaa gaa age 
Asn Leu Asn Thr Glu Asp Phe Ser Ser Glu Ser Asp Leu Glu Glu Ser 
1120 1125 1130 



3411 



aaa gag aaa ctg aat gaa age agt age tea tea gaa ggt age act gtg 
Lys Glu Lys Leu Asn Glu Ser Ser Ser Ser Ser Glu Gly Ser Thr Val 
1135 1140 1145 



3459 



gga cat egg cgc cct gta gaa gaa cag ccc gta gtg gaa cct gaa gaa 
Gly His Arg Arg Pro Val Glu Glu Gin Pro Val Val Glu Pro Glu Glu 
1150 1155 1160 



3507 



act ctt gaa cca gaa get tgt ttc act gaa ggc tgt gta caa aga ttc 
Thr Leu Glu Pro Glu Ala Cys Phe Thr Glu Gly Cys Val Gin Arg Phe 
1165 1170 1175 



3555 



aag tgt tgt caa ate aat gtg gaa gaa ggc aga gga aaa caa tgg tgg 
Lys Cys Cys Gin lie Asn Val Glu Glu Gly Arg Gly Lys Gin Trp Trp 
1180 1185 1190 1195 



3603 



aac ctg aga agg acg tgt ttc cga ata gtt gaa cat aac tgg ttt gag 
Asn Leu Arg Arg Thr Cys Phe Arg Me Val Glu His Asn Trp Phe Glu 
1200 1205 1210. 



3651 



acc ttc att gtt ttc atg att etc ctt agt agt ggt get ctg gca ttt 
Thr Phe lie Val Phe Met lie Leu Leu Ser Ser Gly Ala Leu Ala Phe 
1215 1220 1225 



3699 
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gaa gat ata tat att gat cag cga aag acg att aag acg atg ttg gaa 3747 
Glu Asp lie Tyr He Asp Gin Arg Lys Thr He Lys Thr Met Leu Glu 
1230 1235 1240 



tat get gac aag gtt ttc act tac att ttc att ctg gaa atg ctt eta 3795 
Tyr Ala Asp Lys Val Phe Thr Tyr He Phe lie Leu Glu Met Leu Leu 
1245 1250 1255 



aaa tgg gtg gca tat ggc tat caa aca tat ttc acc aat gec tgg t'gt 3843 
Lys Trp Val Ala Tyr Gly Tyr Gin Thr Tyr Phe Thr Asn Ala Trp Cys 
1260 1265 1270 1275 



tgg ctg gac ttc tta att gtt gat gtt tea ttg gtc agt tta aca gca 
Trp Leu Asp Phe Leu lie Val Asp Val Ser Leu Val Ser Leu Thr Ala 
1280 1285 1290 



3891 



aat gee ttg ggt tac tea gaa ctt gga gec ate aaa tct etc agg aca 
Asn Ala Leu Gly Tyr Ser Glu Leu Gly Ala He Lys Ser Leu Arg Thr 
1295 1300 1305 



3939 



eta aga get ctg aga cct eta aga gec tta tct cga ttt gaa ggg atg 3987 

Leu Arg Ala Leu Arg Pro Leu Arg Ala Leu Ser Arg Phe Glu Gly Met 
1310 1315 1320 

agg gtg gtt gtg aat gee ctt tta gga gca att cca tec ate atg aat 4035 

Arg Val Val Val Asn Ala Leu Leu Gly Ala lie Pro Ser lie Met Asn 
1325 1330 1335 
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gtg ctt ctg gtt tgt ctt ata ttc tgg eta att ttc age ate atg ggc :. 4083 
Val Leu Leu Va I Cys Leu 1 1 e Phe Trp Leu Me Phe Ser l ie Met Gly 
1340 1345 1350 1355 



gta aat ttg ttt get ggc aaa ttc tac cac tgt att aac ace aca act 
Val Asn Leu Phe Ala Gly Lys Phe Tyr His Cys lie Asn Thr Thr Thr 
1360 1365 1370 



4131 



ggt gac agg ttt gac ate gaa gac gtg aat aat cat act gat tgc eta 
Gly Asp Arg Phe Asp lie Glu Asp Val Asn Asn His Thr Asp Cys Leu 
1375 1380 1385 



4179 



aaa eta ata gaa aga aat gag act get cga tgg aaa aat gtg aaa gta 
Lys Leu lie Glu Arg Asn Glu Thr Ala Arg Trp Lys Asn Val Lys Val 
1390 1395 1400 



4227 



aac ttt gat aat gta gga ttt ggg tat etc tct ttg ctt caa gtt gee 
Asn Phe Asp Asn Val Gly Phe Gly Tyr Leu Ser Leu Leu Gin Val Ala 
1405 1410 1415 



4275 



aca ttc aaa gga tgg atg gat ata atg tat gca gca gtt gat tec aga 
Thr Phe Lys Gly. Trp Met Asp lie Met Tyr Ala Ala Val Asp Ser Arg 
1420 1425 1430 1435 



4323 



aat gtg gaa etc cag cct aag tat gaa gaa agt ctg tac atg tat ctt 
Asn Val Glu Leu Gin Pro Lys Tyr Glu Glu Ser Leu Tyr Met Tyr Leu 
1440 1445 1450 



4371 
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tac.-t.tt gtt att ttc. ate ate ttt ggg tec ttc ttc acc ttg aac ctg 
Tyr Phe Val He Phe lie He Phe Gly Ser Phe Phe Thr Leu Ash Leu 
1455 1460 1465 



4419 



ttt att ggt gtc ate ata gat aat ttc aac cag cag aaa aag aag ttt 
Phe lie Gly Val lie lie Asp Asn Phe Asn Gin Gin Lys Lys Lys Phe 
1470 1475 1480 



4467 



gga ggt caa gac ate ttt atg aca gaa gaa cag aag aaa tac tat aat 
Gly Gly Gin Asp lie Phe Met Thr Glu Glu Gin Lys Lys Tyr Tyr Asn 
1485 1490 1495 



4515 



gca atg aaa aaa tta gga teg aaa aaa ccg caa aag cct ata cct cga 
Ala Met Lys Lys Leu Gly Ser Lys Lys Pro Gin Lys Pro Me Pro Arg 
1500 1505 1510 1515 



4563 



cca gga aac aaa ttt caa gga atg gtc ttt gac ttc gta acc aga caa 
Pro Gly Asn Lys Phe Gin Gly Met Val Phe Asp Phe Val Thr Arg Gin 
1520 1525 1530 



4611 



gtt ttt gac ata age ate atg att etc ate tgt ctt aac atg gtc aca 
Val Phe Asp lie Ser lie Met He Leu He Cys Leu Asn Met Val Thr 
1535 1540 1545 



4659 



atg atg gtg gaa aca gat gac cag agt gaa. tat gtg act acc att ttg 4707 
Met Met Val Glu Thr Asp Asp Gin Ser Glu Tyr Val Thr Thr lie Leu 
1550 1555 1560 
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tea cgc ate aat ctg gtg ttc att gtg eta tt t act gga. gag tgt gta 4755 
Ser Arg Me Asn Leu Val Phe lie Val Leu Phe Thr Gly Glu Cys Val 
1565 1570 1575 

ctg aaa etc ate tct eta cgc cat tat tat ttt acc att gga tgg aat 4803 
Leu Lys Leu lie Ser Leu Arg His Tyr Tyr Phe Thr Me Gly Trp Asn 
1580 1585 1590 1595 



att ttt gat ttt gtg gtt gtc att etc tec att gta ggt atg ttt ctt 4851 
lie Phe Asp Phe Val Val Val lie Leu Ser lie Val Gly Met Phe Leu 
1600 1605 1610 



gee gag ctg ata gaa aag tat ttc gtg tec cct acc ctg ttc cga gtg 4899 
Ala Glu Leu He Glu Lys Tyr Phe Val Ser Pro Thr Leu Phe Arg Val 
1615 1620 1625 



ate cgt ctt get agg att ggc cga ate eta cgt ctg ate aaa gga gca 4947 
lie Arg Leu Ala Arg lie Gly Arg He Leu Arg Leu lie Lys Gly Ala 
1630 1635 1640 

aag ggg ate cgc acg ctg etc ttt get ttg atg atg tec ctt cct gcg 4995 
Lys Gly lie Arg Thr Leu Leu Phe Ala Leu Met Met Ser Leu Pro Ala 
1645 1650 1655 

ttg ttt aac ate ggc etc eta etc ttc eta gtc atg ttc ate tac gee 5043 
Leu Phe Asn He Gly Leu Leu Leu Phe Leu Val Met Phe lie Tyr Ala 
1660 1665 1670 1675 
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ate ttt ggg atg tec aac ttt gee tat gtt aag agg gaa gtt ggg ate. 5091 
He Phe Gly Met Ser Asn Phe Ala Tyr Val Lys Arg Glu Val Gly He 
1680 1685 1690 



gat gac atg ttc aac ttt gag ace ttt ggc aac age atg ate tgc eta 
Asp Asp Met Phe Asn Phe Glu Thr Phe Gly Asn Ser Met lie Cys Leu 
1695 1700 1705 



5139 



ttc caa att aca ace tct get ggc tgg gat gga ttg eta gca ccc att 
Phe Gin lie Thr Thr Ser Ala Gly Trp Asp Gly Leu Leu Ala Pro lie 
1710 1715 1720 



5187 



etc aac agt aag cca ccc gac tgt gac cct aat aaa gtt aac cct gga 
Leu Asn Ser Lys Pro Pro Asp Cys Asp Pro Asn Lys Val Asn Pro Gly 
1725 1730 1735 



5235 



age tea gtt aag gga gac tgt ggg aac cca tct gtt gga att ttc ttt 
Ser Ser Val Lys Gly Asp Cys Gly Asn Pro Ser Val Gly He Phe Phe 
1740 1745 1750 1755 



5283 



ttt gtc agt tac ate ate ata tec ttc ctg gtt gtg gtg aac atg tac 
Phe Val Ser Tyr Me lie He Ser Phe Leu Val Val Val Asn Met Tyr 
1760 1765 1770. 



5331 



ate gcg gtc ate ctg gag aac ttc agt gtt get act gaa gaa agt gca 
lie Ala Val lie Leu Glu Asn Phe Ser Val Ala Thr Glu Glu Ser Ala 
1775 1780 1785 



5379 
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gag cct ctg agt gag gat gac ttt gag atg ttc tat gag gtt tgg gag 5427 
Glu Pro Leu Ser Glu Asp Asp Phe Glu Met Phe Tyr Glu Val Trp Glu 
1790 1795 1800 



aag ttt gat ccc gat gca act cag ttc atg gaa ttt gaa aaa tta tct 5475 

Lys Phe Asp Pro Asp Ala Thr Gin Phe Met Glu Phe Glu Lys Leu Ser 
1805 1810 1815 

cag ttt gca get gcg ctt gaa ccg cct etc aat ctg cca caa cca aac 5523 

Gin Phe Ala Ala Ala Leu Glu Pro Pro Leu Asn Leu Pro Gin Pro Asn 
1820 1825 1830 1835 

aaa etc cag etc att gee atg gat ttg ccc atg gtg agt ggt gac egg 5571 

Lys Leu Gin Leu lie Ala Met Asp Leu Pro Met Val Ser Gly Asp Arg 
1840 1845 1850 



ate cac tgt ctt gat ate tta ttt get ttt aca aag egg gtt eta gga 5619 

lie His Cys Leu Asp lie Leu Phe Ala Phe Thr Lys Arg Val Leu Gly 
1855 1860 1865 

gag agt gga gag atg gat get eta cga ata cag atg gaa gag cga ttc 5667 

Glu Ser Gly Glu Met Asp Ala Leu Arg Me Gin Met Glu Glu Arg Phe 
1870 1875 1880 

atg get tec aat cct tec aag gtc tec tat cag cca ate act act act 5715 

Met Ala Ser Asn Pro Ser Lys Val Ser Tyr Gin Pro lie Thr Thr Thr 
1885 1890 1895 
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tta aaa cga aaa caa gag gaa gta tct get gtc att att cag cgt get 5763 
Leu Lys Arg Lys Gin Glu Glu Val Ser Ala Val Me lie Gin Arg Ala 
1900 1905 1910 1915 



tac aga cgc cac ctt tta aag cga act gta aaa caa get tec ttt acg 
Tyr Arg Arg His Leu Leu Lys Arg Thr Val Lys Gin Ala Ser Phe Thr 
1920 1925 1930 



5811 



tac aat aaa aac aaa ate aaa ggt ggg get aat ctt ctt ata aaa gaa 5859 
Tyr Asn Lys Asn Lys lie Lys Gly Gly Ala Asn Leu Leu lie Lys Glu 
1935 1940 1945 



gac atg ata att gac aga ata aat gaa aac tct att aca gaa aaa act 5907 
Asp Met Me Me Asp Arg Me Asn Glu Asn Ser Me Thr Glu Lys Thr 
1950 1955 1960 

gat ctg acc atg tec act gca get tgt cca cct tec tat gac egg gtg 5955 
Asp Leu Thr Met Ser Thr Ala Ala Cys Pro Pro Ser Tyr Asp Arg Val 
1965 1970 1975 



aca aag cca att gtg gaa aaa cat gag caa gaa ggc aaa gat gaa aaa 6003 
Thr Lys Pro Me Val Glu Lys His Glu Gin Glu Gly Lys Asp Glu Lys 
1980 1985 1990 1995 

gee aaa ggg aaa taa atgaaaataa ataaaaataa ttgggtgaca aattgtttac 6058 
Ala Lys Gly Lys 

2000 
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agcctgtgaa ggtgatgtat ttttatcaac aggactcctt taggaggtca atgccaaact 6118 
gactgttttt acacaaatct ccttaaggtc agtgcctaca ataagacagt gaccccttgt 6178 
cagcaaactg tgactctgtg taaaggggag atgaccttga caggagatta ctgttctcac 6238 
taccagctga cactgctgaa gataagatgc acaatggcta gtcagactgt agggaccagt 6298 
ttcaaggggt gcaaacctgt gattttgggg ttgtttaaca tgaaacactt tagtgtagta 6358 
attgtatcca ctgtttgcat ttcaactgcc acatttgtca catttttatg gaatctgtta 6418 
gtggattcat ctttttgtta atccatgtgt ttattatatg tgactatttt tgtaaacgaa 6478 
gtttctgttg agaaataggc naaggacctc tataacangt atgccacctg gggggtangg 6538 
caaccacatg gcnctcccag ctacacaaag tcgtggtttg catgagggca tgctgcactt 6598 
agagatcatg catgagaaaa agtcacaaga aaaacaaatt cttaaatttc accatatttc 6658 
tgggaggggt aattgggnga taagtggagg tgctttgttg atcttgtttt gcgaaatcca 6718 
gcccctanac caagtagatt gtttgtgggt aggncagtaa atcttagcag gtgeaaactt 6778 
cattcaaatg tttggagtca taaatgttat gtttcttttt gttgtattaa aaaaaaacct 6838 
gaatagtgaa tattgcccct caccctccac cgccagaaga ctgaattgac caaaattact 6898 
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ctttataaat ttctgctttt tcctgcactt tgtttagcca tcttcggctc tcagcaaggt 6958 
tgacactgta tatgttaatg aaatgctatt tattatgtaa atagtcattt taccctgtgg 7018 
tgcacgtttg agcaaacaaa taacgaccta agcacagtat ttattgcatc aaatatgtac 7078 
cacaagaaat gtagagtgca agctttacac aggtaataaa atgtattctg taccatttat 7138 
agatagtttg gatgctatca atgcatgttt atattaccat gctgctgtat ctggtttctc 7198 
tcactgctca gaatctcatt tatgagaaac catatgtcag tggtaaagtc aaggaaattg 7258 
ttcaacagat ctcatttatt taagtcatta agcaatagtt tgcagcactt taacagcttt 7318 
ttggttattt ttacatttta agtggataac ataggtatat agccagactg tacagacatg 7378 
tttaaaaaaa cacactgctt aacctattaa atatgtgttt agaattttat aagcaaatat 7438 
aaatactgta aaaagtcact ttatt ttatt tttcagcatt atgtacataa atatgaagag 7498 
gaaattatct tcaggttgat atcacaatca cttttcttac tttctgtcca tagtactttt 7558 
tcatgaaaga aatttgctaa ataagacatg aaaacaagac tgggtagttg tagatttctg 7618 
ctttttaaat tacatttgct aattttagat tatttcacaa ttttaaggag caaaataggt 7678 
tcacgattca tatccaaatt atgctttgca attggaaaag ggtttaaaat tttatttata 7738 
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tttctggtag tacctgtact aactgaattg aaggtagtgc ttatgttatt tttgttcttt 7798 
ttttctgact tcggtttatg ttttcatttc tttggagtaa tgctgctcta gattgttcta 7858 
aatagaatgt gggcttcata attttttttt ccacaaaaac agagtagtca acttatatag 7918 
tcaattacat caggacattt tgtgtttctt acagaagcaa accataggct cctcttttcc 7978 
ttaaaactac ttagataaac tgtattcgtg aactgcatgc tggaaaatgc tactattatg 8038 
ctaaataatg ctaaccaaca tttaaaatgt gcaaaactaa taaagattac attttttatt 8098 
cgaaaaaagg aaaaaaaaaa aaaaaaaaaa aaa 8131 

<210> 2 

<211> 1999 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Glu Gin Thr Val Leu Val Pro Pro Gly Pro Asp Ser Phe Asn Phe 

1 5 10 15. 

Phe Thr Arg Glu Ser Leu Ala Ala lie Glu Arg Arg lie Ala Glu Glu 



Lys Ala Lys Asn Pro Lys Pro Asp Lys Lys Asp Asp Asp Glu Asn Gly 



20 



25 



30 



35 



40 



45 
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Pro Lys Pro Asn Ser Asp Leu Glu Ala Gly Lys Asn Leu Pro Phe lie 

50 . , 55 . 60 

Tyr Gly Asp lie Pro Pro Glu Met Vai Ser Glu Pro Leu Glu Asp Leu 
65 70 75 80 

Asp Pro Tyr Tyr lie Asn Lys Lys Thr Phe lie Vai Leu Asn Lys Gly 

85 90 95 

Lys Ala Me Phe Arg Phe Ser Ala Thr Ser Ala Leu Tyr Me Leu Thr 

100 105 110 

Pro Phe Asn Pro Leu Arg Lys I le Ala I le Lys I le Leu Vai His Ser 

115 120 125 

Leu Phe Ser Met Leu Me Met Cys Thr Me Leu Thr Asn Cys Vai Phe 

130 135 140 

Met Thr Met Ser Asn Pro Pro Asp Trp Thr Lys Asn Vai Glu Tyr Thr 
145 150 155 160 

Phe Thr Gly Me Tyr Thr Phe Glu Ser Leu Me Lys Me Me Ala Arg 

165 170 175 

Gly Phe Cys Leu Glu Asp Phe Thr Phe Leu Arg Asp Pro Trp Asn Trp 

180 ' 185 190 

Leu Asp Phe Thr Vai Me Thr Phe Ala Tyr Vai Thr Glu Phe Vai Asp 

195 200 205 

Leu Gly Asn Vai Ser Ala Leu Arg Thr Phe Arg Vai Leu Arg Ala Leu 

210 215 220 

Lys Thr Me Ser Vai Me Pro Gly Leu Lys Thr Me Vai Gly Ala Leu 
225 230 235 .240 

lie Gin Ser Vai Lys Lys Leu Ser Asp Vai Met Me Leu Thr Vai Phe 

245 250 255 

Cys Leu Ser Vai Phe Ala Leu Me Gly Leu Gin Leu Phe Met Gly Asn 
260 265 270 
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Leu Arg Asn Lys Cys lie Gin Trp Pro Pro Thr Asn Ala Ser Leu Glu 

275 280 . 285 

Glu His Ser lie Glu Lys Asn lie Thr ValAsn Tyr Asn Gly Thr Leu 

290 295 300 

lie Asn Glu Thr Val Phe Glu Phe Asp Trp Lys Ser Tyr He Gin Asp 
305 310 315 320 

Ser Arg Tyr His Tyr Phe Leu Glu Gly Phe Leu Asp Ala Leu Leu Cys 

325 330 335 

Gly Asn Ser Ser Asp Ala Gly Gin Cys Pro Glu Gly Tyr Met Cys Val 

340 345 350 

Lys Ala Gly Arg Asn Pro Asn Tyr Gly Tyr Thr Ser Phe Asp Thr Phe 

355 360 365 

Ser Trp Ala Phe Leu Ser Leu Phe Arg Leu Met Thr Gin Asp Phe Trp 

370 375 380 

Glu Asn Leu Tyr Gin Leu Thr Leu Arg Ala Ala Gly Lys Thr Tyr Met 
385 390 395 400 

Me Phe Phe Val Leu Val lie Phe Leu Gly Ser Phe Tyr Leu Me Asn 

405 410 415 

Leu Me Leu Ala Val Val Ala Met Ala Tyr Glu Glu Gin Asn Gin Ala 

420 425 430 

Thr Leu Glu Glu Ala Glu Gin Lys Glu Ala Glu Phe Gin Gin Met lie 

435 440 445 

Glu Gin Leu Lys Lys Gin Gin Glu Ala Ala Gin Gin Ala Ala Thr Ala 

450 455 460 

Thr Ala Ser Glu His Ser Arg Glu Pro Ser Ala Ala Gly Arg Leu Ser 
465 470 475 480 

Asp Ser Ser Ser Glu Ala Ser Lys Leu Ser Ser Lys Ser Ala Lys Glu 
485 490 495 
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Arg Arg Asn Arg Arg Lys Lys Arg Lys Gin Lys Glu Gin Ser Gly Gly 

500 505 510 

Glu Glu Lys Asp Glu Asp Glu. Phe Gin Lys Ser Glu Ser. Glu Asp Ser 

515 520 525 

He Arg Arg Lys Gly Phe Arg Phe Ser He Glu Gly Asn Arg Leu Thr 

530 535 540 

Tyr Glu Lys Arg Tyr Ser Ser Pro His Gin Ser Leu Leu Ser lie Arg 
545 550 555 560 

Gly Ser Leu Phe Ser Pro Arg Arg Asn Ser Arg Thr Ser Leu Phe Ser 

565 570 575 

Phe Arg Gly Arg Ala Lys Asp Val Gly Ser Glu Asn Asp Phe Ala Asp 

580 585 590 

Asp Glu His Ser Thr Phe Glu Asp Asn Glu Ser Arg Arg Asp Ser Leu 

595 600 605 

Phe Val Pro Arg Arg His Gly Glu Arg Arg Asn Ser Asn Leu Ser Gin 

610 615 620 

Thr Ser Arg Ser Ser Arg Met Leu Ala Val Phe Pro Ala Asn Gly Lys 
625 630 635 640 

Met His Ser Thr Val Asp Cys Asn Gly Val Val Ser Leu Val Gly Gly, 

645 650 655 

Pro Ser Val Pro Thr Ser Pro Val Gly Gin Leu Leu Pro Gly Gly Thr 

660 665 670 

Thr Thr Glu Thr Glu Met Arg Lys Arg Arg Ser Ser Ser Phe His Val 

675 680 685 

Ser Met Asp Phe Leu Glu Asp Pro Ser Gin Arg Gin Arg Ala Met Ser 

690 695 700 

lie Ala Ser lie Leu Thr Asn Thr Val Glu Glu Leu Glu Glu Ser Arg 
705 710 715 720 
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Gin Lys Cys Pro Pro Cys Trp Tyr Lys Phe Ser Asn He Phe Ser lie 

725 730 735 

Trp Asp Cys Ser Pro Tyr Trp Leu Lys Val Lys His Val Va I Asn Leu 

740 745 750 

Val Val Met Asp Pro Phe Val Asp Leu Ala He Thr lie Cys He Val 

755 760 765 

Leu Asn Thr Leu Phe Met Ala Met Glu His Tyr Pro Met Thr Asp His 

770 775 780 

Phe Asn Asn Val. Leu Thr Val Gly Asn Leu Val Phe Thr Gly He Phe 
785 790 795 800 

Thr Ala Glu Met Phe Leu Lys lie lie Ala Met Asp Pro Tyr Tyr Tyr 

805 810 815 

Phe Gin Glu Gly Trp Asn He Phe Asp Gly Phe lie Val Thr Leu Ser 

820 825 830 

Leu Val Glu Leu Gly Leu Ala Asn Val Glu Gly Leu Ser Val Leu Arg 

835 840 845 

Ser Phe Arg Leu Leu Arg Val Phe Lys Leu Ala Lys Ser Trp Pro Thr 

850 855 860 

Leu Asn Met Leu lie Lys lie He Gly Asn Ser Val Gly Ala Leu Gly 
865 870 875 880 

Asn Leu Thr Leu Val Leu Ala lie lie Val Phe lie Phe Ala Val Val 

885 890 895 

Gly Met Gin Leu Phe Gly Lys Ser Tyr Lys Asp Cys Val Cys Lys lie 

900 905 910 

Ala Ser Asp Cys Gin Leu Pro Gin Arg Trp His Met Asn Asp Phe Phe 

915 920 925 

His Ser Phe Leu lie Val Phe Arg Val Leu Cys Gly Glu Trp lie Glu 
930 935 940 



BNSDOCID: <WO 0196552A1_I_> 



WO 01/96552 PCT/JP01/04956 

27/63 



Thr Met Trp Asp Cys Met Glu Val Ala Gly Gin Ala Met Cys Leu Thr 
945 950 955 960 

Val Phe Met Met Val Met Val lie Gly Asn Leu Val Val Leu Asn Leu 

965 970 975 

Phe Leu Ala Leu Leu Leu Ser Ser Phe Ser Ala Asp Asn Leu Ala Ala 

980 985 990 

Thr Asp Asp Asp Asn Glu Met Asn Asn Leu Gin lie Ala Val Asp Arg 

995 1000 1005 

Met His Lys Gly Val Ala Tyr Val Lys Arg Lys lie Tyr Glu Phe lie 

1010 1015 1020 

Gin Gin Ser Phe lie Arg Lys Gin Lys lie Leu Asp Glu lie Lys Pro 
1025 1030 1035 1040 

Leu Asp Asp Leu Asn Asn Lys Lys Asp Ser Cys Met Ser Asn His Thr 

1045 1050 1055 

Thr Glu lie Gly Lys Asp Leu Asp Tyr Leu Lys Asp Val Asn Gly Thr 

1060 1065 1070 

Thr Ser Gly lie Gly Thr Gly Ser Ser Val Glu Lys Tyr lie lie Asp 

1075 1080 1085 

Glu Ser Asp Tyr Met Ser Phe lie Asn Asn Pro Ser Leu Thr Val Thr 

1090 1095 1100 

Val Pro lie Ala Val Gly Glu Ser Asp Phe Glu Asn Leu Asn thr Glu 
1105 1110 1115 1120 

Asp Phe Ser Ser Glu Ser Asp Leu Glu Glu Ser Lys Glu Lys Leu Asn 

1125 1130 1135-. 

Glu Ser Ser Ser Ser Ser Glu Gly Ser Thr Val Gly His Arg Arg Pro 

1140 1145 1150 

Val Glu Glu Gin Pro Val Val Glu Pro Glu Glu Thr Leu Glu Pro Glu 
1155 1160 1165 
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Ala Cys Phe Thr Glu Gly Cys Val Gin Arg Phe Lys Cys Cys Gin lie 

1170. 1175 1180 

Asn Val Glu Glu Gly Arg Gly Lys Gin Trp Trp Asn Leu Arg Arg Thr 
1185 1190 1195 1200 

Cys Phe Arg Me Val Glu His Asn Trp Phe Glu Thr Phe lie Val Phe 

1205 1210 1215 

Met lie Leu Leu Ser Ser Gly Ala Leu Ala Phe Glu Asp lie Tyr lie 

1220 1225 1230 

Asp Gin Arg Lys Thr Me Lys Thr Met Leu Glu Tyr Ala Asp Lys Val 

1235 1240 1245 

Phe Thr Tyr He Phe lie Leu Glu Met Leu Leu Lys Trp Val Ala Tyr 

1250 1255 1260 

Gly Tyr Gin Thr Tyr Phe Thr Asn Ala Trp Cys Trp Leu Asp Phe Leu 
1265 1270 1275 1280 

He Val Asp Val Ser Leu Val Ser Leu Thr Ala Asn Ala Leu Gly Tyr 

1285 1290 1295 

Ser Glu Leu Gly Ala lie Lys Ser Leu Arg Thr Leu Arg Ala Leu Arg 

1300 1305 1310 

Pro Leu Arg Ala Leu Ser Arg Phe Glu Gly Met Arg Val Val Val Asn 

1315 1320 1325 

Ala Leu Leu Gly Ala lie Pro Ser He Met Asn Val Leu Leu Val Cys 

1330 1335 1340 

Leu He Phe Trp Leu lie Phe Ser lie Met Gly Val Asn Leu Phe Ala 
1345 1350 1355 1360 

Gly Lys Phe Tyr His Cys lie Asn Thr Thr Thr Gly Asp Arg Phe Asp 

1365 1370 1375 

lie Glu Asp Val Asn Asn His Thr Asp Cys Leu Lys Leu He Glu Arg 
1380 1385 1390 
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Asn Glu Thr Ala Arg Trp Lys Asn Val Lys Val Asn Phe Asp Asn Val 

. 1395 1400 1405 

Gly Phe Gly Tyr Leu Ser Leu Leu Gin Val Ala Thr Phe Lys Gly Trp 

1410 1415 1420 

Met Asp lie Met Tyr Ala Ala Val Asp Ser Arg Asn Val Glu Leu Gin 
1425 1430 1435 1440 

Pro Lys Tyr Glu Glu Ser Leu Tyr Met Tyr Leu Tyr Phe Val He Phe 

1445 1450 1455 

Me lie Phe Gly Ser Phe Phe Thr Leu Asn Leu Phe lie Gly Val lie 

1460 1465 1470 

Me Asp Asn Phe Asn Gin Gin Lys Lys Lys Phe Gly Gly Gin Asp Me 

1475 1480 1485 

Phe Met Thr Glu Glu Gin Lys Lys Tyr Tyr Asn Ala Met. Lys Lys Leu 

1490 1495 1500 

Gly Ser Lys Lys Pro Gin Lys Pro lie Pro Arg Pro Gly Asn Lys Phe 
1505 1510 1515 1520 

Gin Gly Met Val Phe Asp Phe Val Thr Arg Gin Val Phe Asp lie Ser 

1525 1530 1535 

Me Met Me Leu Me Cys Leu Asn Met Val Thr Met Met Val Glu Thr 

1540 1545 1550 

Asp Asp Gin Ser Glu Tyr Val Thr Thr lie Leu Ser Arg Me Asn Leu 

1555 1560 1565 

Val Phe Me Val Leu Phe Thr Gly Glu Cys Val Leu Lys Leu lie Ser 

1570 1575 1580 

Leu Arg His Tyr Tyr Phe Thr Me Gly Trp Asn Me Phe Asp Phe Val 
1585 1590 1595 1600 

Val Val Me Leu Ser Me Val Gly Met Phe Leu Ala Glu Leu lie Glu 
1605 1610 1615 
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Lys Tyr Phe Val Ser Pro Thr Leu Phe Arg Val lie Arg Leu Ala Arg 

1620 . 1625 1630 

lie Gly Arg lie Leu Arg Leu lie Lys Gly Ala Lys Gly Me Arg Thr 

1635 1640 1645 

Leu Leu Phe Ala Leu Met Met Ser Leu Pro Ala Leu Phe Asn He Gly 

1650 1655 1660 

Leu Leu Leu Phe Leu Val Met Phe lie Tyr Ala lie Phe Gly Met Ser 
1665 1670 1675 1680 

Asn Phe Ala Tyr Val Lys Arg Glu Val Gly lie Asp Asp Met Phe Asn 

1685 1690 1695 

Phe Glu Thr Phe Gly Asn Ser Met lie Cys Leu Phe Gin Me Thr Thr 

1700 1705 1710 

Ser Ala Gly Trp Asp G!y Leu Leu Ala Pro Me Leu Asn Ser Lys Pro 

1715 1720 1725 

Pro Asp Cys Asp Pro Asn Lys Val Asn Pro Gly Ser Ser Val Lys Gly 

1730 1735 1740 

Asp Cys Gly Asn Pro Ser Val Gly lie Phe Phe Phe Val Ser Tyr Me 
1745 1750 1755 1760 

Me Me Ser Phe Leu Val Val Val Asn Met Tyr lie Ala Val Me Leu 

1765 1770 1775 

Glu Asn Phe Ser Val Ala Thr Glu Glu Ser Ala Glu Pro Leu Ser Glu 

1780 1785 1790 

Asp Asp Phe Glu Met Phe Tyr Glu Val Trp Glu Lys Phe Asp Pro Asp 

1795 1800 1805 

Ala Thr Gin Phe Met Glu Phe Glu Lys Leu Ser Gin Phe Ala Ala Ala 

1810 1815 1820 

Leu Glu Pro Pro Leu Asn Leu Pro Gin Pro Asn Lys Leu Gin Leu Me 
1825 1830 1835 1840 
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Ala Met Asp Leu Pro Met Val Ser Gly Asp Arg lie His Cys Leu Asp 

1845 1850 1855 

lie Leu Phe Ala Phe Thr Lys Arg Val Leu Gly Glu Ser Gly Glu Met 

I860 1865 1870 

Asp Ala Leu Arg Me Gin Met Glu Glu Arg Phe Met Ala Ser Asn Pro 

1875 ' 1880 1885 

Ser Lys Val Ser Tyr Gin Pro lie Thr Thr Thr Leu Lys Arg Lys Gin 

1890 1895 1900 

Glu Glu Val Ser Ala Val lie Me Gin Arg Ala Tyr Arg Arg His Leu 
1905 1910 1915 1920 

Leu Lys Arg Thr Val Lys Gin Ala Ser Phe Thr Tyr Asn Lys Asn Lys 

1925 1930 1935 

lie Lys Gly Gly Ala Asn Leu Leu lie Lys Glu Asp Met lie II e Asp 

1940 1945 1950 

Arg lie Asn Glu Asn Ser Me Thr Glu Lys Thr Asp Leu Thr Met Ser 

1955 1960 1965 

Thr Ala Ala Cys Pro Pro Ser Tyr Asp Arg Val Thr Lys Pro lie Val 

1970 1975 1980 

Glu Lys His Glu Gin Glu Gly Lys Asp Glu Lys Ala Lys Gly Lys 
1985 1990 1995 



<210> 3 
<211> 9123 
<212> DNA 
<213> Homo sapiens 
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<220> 
<221> CDS 

<222> (472).: (6474) 
<400> 3 

agcgaagcgg aggcataagc agagaggatt ctggaaaggt ctctttgttt tcttatccac 60 

agagaaagaa agaaaaaaaa ttgtaactaa tttgtaaacc tctgtggtca aaaaaaaaaa 120 

aaaaaaaaaa gctgaacagc tgccagagga agacacgtta taccctaacc atcttggatg 180 

ctgggctttg ttatgctgta attcataagg ctctgtttta tcagagatta tggagcaaga 240 

aaactgaagc caagccacat caaggtttga cagggatgag atacctgtca aggattcata 300 

gtagagtggc ttactgggaa aggagcaaag aatctcttct agggatattg taagaataaa 360 

tgagataatt cacagaaggg acctggagct tttccggaaa aaggtgctgt gactatctaa 420 

ggtaattcgt atgcaagaag ctacacgtaa ttaaatgtgc aggatgaaaa g atg gca 477 

Met Ala 
1 

cag gca ctg ttg gta ccc cca gga cct gaa age ttc cgc ctt tt t.. act 525 
Gin Ala Leu Leu Val Pro Pro Gly Pro Glu Ser Phe Arg Leu Phe Thr 



aga gaa tct ctt get get ate gaa aaa cgt get gca gaa gag aaa gec 573 



5 



10 



15 
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Arg Glu Ser Leu Ala Ala lie Glu Lys Arg Ala Ala Glu Glu Lys Ala 
. 20 25 30 

aag aag ccc aaa aag gaa caa gat aat gat gat gag aac aaa cca aag 621 
Lys Lys Pro Lys Lys Glu Gin Asp Asn Asp Asp Glu Asn Lys Pro Lys 
35 40 45 50 

cca aat agt gac ttg gaa get gga aag aac ctt cca ttt att tat gga 669 
Pro Asn Ser Asp Leu Glu Ala Gly Lys Asn Leu Pro Phe lie Tyr Gly 
- 55 60 65 

gac att cct cca gag atg gtg tea gag ccc ctg gag gac ctg gat ccc 717 
Asp lie Pro Pro Glu Met Val Ser Glu Pro Leu Glu Asp Leu Asp Pro 
70 75 80 

tac tat ate aat aag aaa act ttt ata gta atg aat aaa gga aag gca 765 
Tyr Tyr lie Asn Lys Lys Thr Phe He Val Met Asn Lys Gly Lys Ala 
85 90 95 

att ttc cga ttc agt gee ace tct gec ttg tat att tta act cca eta 813 
Me Phe Arg Phe Ser Ala Thr Ser Ala Leu Tyr He Leu Thr Pro Leu 
100 105 110 

aac cct gtt agg aaa att get ate aag att ttg gta cat tct tta. ttc 861 
Asn Pro Val Arg Lys lie Ala lie Lys lie Leu Val His Ser Leu Phe 
115 120 125 130 

age atg ctt ate atg tgc act att ttg acc aac tgt gta ttt atg ac'c 909 

i 
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Ser Met Leu Me Met Cys Thr lie Leu Thr Asn Cys Val Phe Met Thr 

135 •. . .. 140 ... 145 : 

ttg age aac cct cct gac tgg aca aag aat gta gag tac aca ttc act 957 
Leu Ser Asn Pro Pro Asp Trp Thr Lys Asn Val Glu Tyr Thr Phe Thr 
150 155 160 

gga ate tat acc ttt gag tea ctt ata aaa ate ttg gca aga ggg ttt 1005 
Gly lie Tyr Thr Phe Glu Ser Leu lie Lys lie Leu Ala Arg Gly Phe 
165 170 175 

tgc tta gaa gat ttt acg ttt ctt cgt gat cca tgg aac tgg ctg gat 1053 
Cys Leu Glu Asp Phe Thr Phe Leu Arg Asp Pro trp Asn Trp Leu Asp 
180 185 190 

ttc agt gtc att gtg atg gca tat gtg aca gag ttt gtg gac ctg ggc - 1101 
Phe Ser Val lie Val Met Ala Tyr Val Thr Glu Phe Val Asp Leu Gly 
195 200 205 210 

aat gtc tea gcg ttg aga aca ttc aga gtt etc cga gca ctg aaa aca 1149 
Asn Val Ser Ala Leu Arg Thr Phe Arg Val Leu Arg Ala Leu Lys Thr 
215 220 225 

att tea gtc att cca ggt tta aag acc att gtg ggg gee ctg atc-.cag 1197 
lie Ser Val lie Pro Gly Leu Lys Thr lie Val Gly Ala Leu Me Gin 
230 235 240 

teg gta aag aag ctt tct gat gtg atg ate ctg act gtg ttc tgt ctg 1245 
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Ser Val Lys Lys Leu Ser Asp Val Met lie Leu Thr Val Phe Cys Leu 
245 250. 255 

age gtg ttt get etc att ggg ctg cag ctg ttc atg ggc aat ctg agg 1293 
Ser Val Phe Ala Leu lie Gly Leu Gin Leu Phe Met Gly Asn Leu Arg 
260 265 270 

aat aaa tgt ttg cag tgg ccc cca age gat tct get ttt gaa ace aac 1341 
Asn Lys Cys Leu Gin Trp Pro Pro Ser Asp Ser Ala Phe Glu Thr Asn 
275 280 285 290 

ace act tec tac ttt aat ggc aca atg gat tea aat ggg aca ttt gtt 1389 
Thr Thr Ser Tyr Phe Asn Gly Thr Met Asp Ser Asn Gly Thr Phe Val 
295 300 305 

aat gta aca atg age aca ttt aac tgg aag gat tac att gga gat gac 1437 
Asn Val Thr Met Ser Thr Phe Asn Trp Lys Asp Tyr lie Gly Asp Asp 
310 315 320 

agt cac ttt tat gtt ttg gat ggg caa aaa gac cct tta etc tgt gga 1485 
Ser His Phe Tyr Val Leu Asp Gly Gin Lys Asp Pro Leu Leu Cys Gly 
325 330 335 

aat ggc tea gat gca ggc cag tgt cca gaa gga tac ate tgt gtg. aag 1533 
Asn Gly Ser Asp Ala Gly Gin Cys Pro Glu Gly Tyr lie Cys Val- Lys 
340 345 350 

get ggt cga aac ccc aac tat ggc tac aca age ttt gac acc ttt age 1581 
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Ala Gly Arg Asn Pro Asn Tyr Gly Tyr Thr Ser Phe Asp Thr Phe Ser 
355 360 365 370 

tgg get ttc ctg tct eta ttt cga etc atg act caa gac tat tgg gaa 1629 
Trp Ala Phe Leu Ser Leu. Phe Arg Leu Met Thr Gin Asp Tyr Trp Glu 
375 380 385 

aat ctt tac cag ttg aca tta cgt get get ggg aaa aca tac atg ata 1677 
Asn Leu Tyr Gin Leu Thr Leu Arg Ala Ala Gly Lys Thr Tyr Met He 
390 395 400 

ttt ttt gtc ctg gtc att ttc ttg ggc tea ttt tat ttg gtg aat ttg 1725 
Phe Phe Val Leu Val lie Phe Leu Gly Ser Phe Tyr Leu Vat Asn Leu 
405 410 415 

ate ctg get gtg gtg gee atg gee tat gag gag cag aat cag gee acc 1773 
lie Leu Ala Val Val Ala Met Ala Tyr Glu Glu Gin Asn Gin Ala Thr 
420 425 430 

ttg gaa gaa gca gaa caa aaa gag gee gaa ttt cag cag atg etc gaa 1821 
Leu Glu Glu Ala Glu Gin Lys Glu Ala Glu Phe Gin Gin Met Leu Glu 
435 440 445 450 

cag ctt aaa aag caa cag gaa gaa get cag gca gtt gcg gca gca. tea 1869 
Gin Leu Lys Lys Gin Gin Glu Glu Ala Gin Ala Val Ala Ala Ala Ser 
455 460 465 



get get tea aga gat ttc agt gga gta ggt ggg tta gga gag ctg ttg 1917 
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Ala Ala Ser Arg Asp Phe Ser Gly Val Gly Gly Leu Gly Glu Leu Leu 
470 475 480 

gaa agt tct tea gaa gca tea aag ttg agt tec aaa ggt get aaa gaa 1965 

Glu Ser Ser Ser Glu Ala Ser Lys Leu Ser Ser Lys Gly Ala Lys Glu 
485 490 495 

\ 

• tgg agg aac egg agg aag aaa aga aga cag aga gag cac ctt gaa gga 2013 

Trp Arg Asn Arg Arg Lys Lys Arg Arg Gin Arg Glu His Leu Glu Gly 

500 505 510 

aac aac aaa gga gag aga gac age ttt ccc aaa tec gaa tct gaa gac 2061 
Asn Asn Lys Gly Glu Arg Asp Ser Phe Pro Lys Ser Glu Ser Glu Asp 
515 520 525 530 

age gtc aaa aga age age ttc ctt ttc tec atg gat gga aac aga ctg 2109 
Ser Val Lys Arg Ser Ser Phe Leu Phe Ser Met Asp Gly Asn Arg Leu 
535 540 545 

ace agt gac aaa aaa ttc tgc tec cct cat cag tct etc ttg agt ate 2157 
Thr Ser Asp Lys Lys Phe Cys Ser Pro His Gin Ser Leu Leu Ser lie 
550 555 560 

cgt ggc tec ctg ttt tec cca aga cgc aat age aaa aca age att .ttc 2205 
Arg Gly Ser Leu Phe Ser Pro Arg Arg Asn Ser Lys Thr Ser lie Phe 
565 570 575 



agt ttc aga ggt egg gca aag gat gtt gga tct gaa aat gac ttt get 2253 
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Ser Phe Arg Gly Arg Ala Lys Asp Val Gly Ser Glu Asn Asp Phe Ala 
580 .585 590 

gat gat gaa cac age aca ttt gaa gac ggc gaa age agg aga gac tea 2301 
Asp Asp Glu His Ser Thr. Phe Glu Asp Gly Glu Ser Arg Arg Asp Ser 
595 600 605 610 

ctg ttt gtg ccg cac aga cat gga gag cga cgc aac agt aac gtt agt 2349 
Leu Phe Val Pro His Arg His Gly Glu Arg Arg Asn Ser Asn Val Ser 
615 620 625 

cag gec agt atg tea tec agg atg gtg cca ggg ctt cca gca aat ggg 2397 
Gin Ala Ser Met Ser Ser Arg Met Val Pro Gly Leu Pro Ala Asn Gly 
630 635 640 

aag atg cac age act gtg gat tgc aat ggt gtg gtt tec ttg gtg ggt 2445 
Lys Met His Ser Thr Val Asp Cys Asn Gly Val Val Ser Leu Val Gly 
645 650 655 

gga cct tea get eta acg tea cct act gga caa ctt ccc cca gag ggc 2493 
Gly Pro Ser Ala Leu Thr Ser Pro Thr Gly Gin Leu Pro Pro Glu Gly . 
660 665 670 

ace acc act gaa acg gaa gtc aga aag aga agg tta age tct tac .cag 2541 
Thr Thr Thr Glu Thr Glu Val Arg Lys Arg Arg Leu Ser Ser Tyr Gin 
675 680 685 690 

att tea atg gag atg ctg gag gat tec tct gga agg caa aga gec gtg 2589 
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Me Ser Met Glu Met Leu Glu Asp Ser Ser Gly Arg Gin Arg Ala Vai 
695 700 705 

age ata gec age att ctg acc aac aca atg gaa gaa ctt gaa gaa tct 2637 

Ser lie Ala Ser lie Leu Thr Asn Thr Met Glu Glu Leu Glu Glu Ser 
710 715 720 

aga cag aaa tgt ccg cca tgc tgg tat aga ttt gec aat gtg ttc ttg 2685 

Arg Gin Lys Cys Pro Pro Cys Trp Tyr Arg Phe Ala Asn Val Phe Leu 
725 730 735 

ate tgg gac tgc tgt gat gca tgg tta aaa gta aaa cat ctt gtg aat 2733 

He Trp Asp Cys Cys Asp Ala Trp Leu Lys Val Lys His Leu Val Asn 
740 745 750 

tta att gtt atg gat cca ttt gtt gat ctt gec ate act att tgc att 2781 

Leu lie Val Met Asp Pro Phe Val Asp Leu Ala lie Thr lie Cys lie 

755 760 765 770 

gtc tta aat acc etc ttt atg gec atg gag cac tac ccc atg act gag 2829 

Val Leu Asn Thr Leu Phe Met Ala Met Glu His Tyr Pro Met Thr Glu 
775 780 785 

caa ttc agt agt gtg ttg act gta gga aac ctg gtc ttt act ggg.att 2877 

Gin Phe Ser Ser Val Leu Thr Val Gly Asn Leu Val Phe Thr Gly lie 
790 795 800 

ttc aca gca gaa atg gtt etc aag ate att gec atg gat cct tat tac 2925 
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Phe Thr Ala Glu Met Val. Leu Lys Me lie Ala Met Asp Pro Tyr Tyr 
.805 ... 810 . ...... 815 

tat ttc caa gaa ggc tgg aat ate ttt gat gga att att gtc age etc 2973 
Tyr Phe Gin Glu Gly Trp Asn lie Phe Asp Gly lie lie Val Ser Leu 
820 825 830 

agt tta atg gag ctt ggt ctg tea aat gtg gag gga ttg tct gta ctg 3021 
Ser Leu Met Glu Leu Gly Leu Ser Asn Val Glu Gly Leu Ser Val Leu 
835 840 845 850 

cga tea ttc aga ctg ctt aga gtt ttc aag ttg gca aaa tec tgg ccc 3069 
Arg Ser Phe Arg Leu Leu Arg Val Phe Lys Leu Ala Lys Ser Trp Pro 
855 860 865 

aca eta aat atg eta att aag ate att ggc aat tct gtg ggg get eta 3117 
Thr Leu Asn Met Leu lie Lys lie lie Gly Asn Ser Val Gly Ala Leu 
870 875 880 

gga aac etc ace ttg gtg ttg gee ate ate gtc ttc att ttt get gtg 3165 
Gly Asn Leu Thr Leu Val Leu Ala lie He Val Phe lie Phe Ala Val 
885 890 895 

gtc ggc atg cag etc ttt ggt aag age tac aaa gaa tgt gtc tgc.aag 3213 
Val Gly Met Gin Leu Phe Gly Lys Ser Tyr Lys Glu Cys Val Cys Lys 
900 905 910 

ate aat gat gac tgt acg etc cca egg tgg cac atg aac gac ttc ttc 3261 
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lie Asn Asp Asp Cys Thr Leu Pro Arg Trp His Met Asn Asp Phe Phe 
915 920 925 930 



cac tec ttc ctg att gtg ttc cgc gtg ctg tgt gga gag tgg ata gag 
His Ser Phe Leu lie Val Phe Arg Val Leu Cys Gly Glu Trp lie Glu 
935 940 945 



3309 



acc atg tgg gac tgt atg gag gtc get ggc caa acc atg tgc ctt att 
Thr Met Trp Asp Cys Met Glu Val Ala Gly Gin Thr Met Cys Leu Me 
950 955 960 



3357 



gtt ttc atg ttg gtc atg gtc att gga aac ctt gtg gtt ctg aac etc- 3405 
Val Phe Met Leu Val Met Val lie Gly Asn Leu Val Val Leu Asn Leu 
965 970 975 



ttt ctg gec tta tta. ttg agt tea ttt age tea gac aac ctt get get 3453 

Phe Leu Ala Leu Leu Leu Ser Ser Phe Ser Ser Asp Asn Leu Ala Ala 
980 985 990 

act gat gat gac aat gaa atg aat aat ctg cag att gca gta gga aga 3501 

Thr Asp Asp Asp Asn Glu Met Asn Asn Leu Gin lie Ala Val Gly Arg 
995 1000 1005 1010 



atg caa aag gga att gat tat gtg aaa aat aag atg egg gag tgt -.ttc 
Met Gin Lys Gly lie Asp Tyr Val Lys Asn Lys Met Arg Glu Cys Phe 
1015 1020 1025 



3549 



caa aaa gec ttt ttt aga aag cca aaa gtt ata gaa ate cat gaa ggc 3597 
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Gin Lys Ala Phe Phe Arg Lys Pro Lys Val Me Giu Me His Glu Gly 
1030 . 1035 .1040 

aat aag ata gac age tgc atg tec aat aat act gga att gaa ata age 3645 

Asn Lys Me Asp Ser Cys Met Ser Asn Asn Thr Gly Me Glu lie Ser 
1045 1050 1055 

aaa gag ctt aat tat ctt aga gat ggg aat gga acc ace agt ggt gta 3693 

Lys Glu Leu Asn Tyr Leu Arg Asp Gly Asn Gly Thr Thr Ser Gly Val 
1060 1065 1070 

ggt act gga age agt gtt 'gaa aaa tac gta ate gat gaa aat gat tat. 3741 

Gly Thr Gly Ser Ser Val Glu Lys Tyr Val Me Asp Glu Asn Asp Tyr 
1075 1080 1085 1090 

atg tea ttc ata aac aac ccc age etc acc gtc aca gtg cca att get 3789 

Met Ser Phe Me Asn Asn Pro Ser Leu Thr Val Thr Val Pro Me Ala 

1095 1100 1105 

gtt gga gag tct gac ttt gaa aac tta aat act gaa gag ttc age agt 3837 

Val Gly Glu Ser Asp Phe Glu Asn Leu Asn Thr Glu Glu Phe Ser. Ser 
1110 1115 1120 

gag tea gaa eta gaa gaa age aaa gag aaa tta aat gca acc age-, tea .3885 

Glu Ser Glu Leu Glu Glu Ser Lys Glu Lys Leu Asn Ala Thr Ser Ser 
1125 1130 1135 

tct gaa gga age aca gtt gat gtt gtt eta ccc cga gaa ggt gaa caa 3933 
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Ser Glu Gly Ser Thr Val Asp Val Val Leu Pro Arg Glu Gly Glu Gin 
1140 1145 1150 

get gaa act gaa ccc gaa gaa gac ttt aaa ccg gaa get tgt ttt act 3981 
Ala Glu Thr Glu Pro Glu Glu Asp Phe Lys Pro Glu Ala Cys Phe Thr 
1155 1160 1165 1170 

gaa ggg tgt att aaa aag ttt cca ttc tgt caa gta agt aca gaa gaa 4029 
Glu Gly Cys lie Lys Lys Phe Pro Phe Cys Gin Val Ser Thr Glu Glu 
1175 1180 1185 

ggc aaa ggg aag ate tgg tgg aat ctt cga aaa acc tgc tac agt att 4077 
Gly Lys Gly Lys lie Trp Trp Asn Leu Arg Lys Thr Cys Tyr Ser lie 
1190 1195 1200 

gtt gag cac aac tgg ttt gag act ttc att gtg ttc atg ate ctt etc 4125 
Val Glu His Asn Trp Phe Glu Thr Phe lie Val Phe Met lie Leu Leu 
1205 1210 1215 

agt agt ggt gca ttg gee ttt gaa gat ata tac att gaa cag cga aag 4173 
Ser Ser Gly Ala Leu Ala Phe Glu Asp lie Tyr lie Glu Gin Arg Lys ' 
1220 1225 1230 

act ate aaa acc atg eta gaa tat get gac aaa gtc ttt acc tat. ata 4221 
Thr lie Lys Thr Met Leu Glu Tyr Ala Asp Lys Val Phe Thr Tyr lie 
1235 1240 1245 1250 

ttc att ctg gaa atg ctt etc aaa tgg gtt get tat gga ttt caa aca 4269 
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Phe lie Leu Glu Met Leu Leu Lys Trp Val Ala Tyr Gly Phe Gin Thr 
1255 1260 1265 

tat ttc act aat gcc tgg tgc tgg eta gat ttc ttg ate gtt gat gtt 4317 
Tyr Phe Thr Asn Ala Trp Cys Trp Leu Asp Phe Leu lie Val Asp Val 
1270 1275 1280 

tct ttg gtt age ctg gta gcc aat get ctt ggc tac tea gaa etc ggt 4365 
Ser Leu Val Ser Leu Val Ala Asn Ala Leu Gly Tyr Ser Glu Leu Gly. 
1285 1290 1295 

gcc ate aaa tea tta egg aca tta aga get tta aga cct eta aga gcc 4413 
Ala lie Lys Ser Leu Arg Thr Leu Are Ala Leu Arg Pro Leu Arg Ala 
1300 1305 1310 

tta tec egg ttt gaa ggc atg agg gtg gtt gtg aat get ctt gtt gga 4461 
Leu Ser Arg Phe Glu Gly Met Arg Val Val Val Asn Ala Leu Val Gly 
1315 1320 1325 1330 

gca att ccc tct ate atg aat gtg ctg ttg gtc tgt etc ate ttc tgg 4509 
Ala lie Pro Ser Me Met Asn Val Leu Leu Val Cys Leu lie Phe Trp 
1335 1340 1345 

ttg ate ttt age ate atg ggt gtg aat ttg ttt get ggc aag ttc-.tac 4557 
Leu Me Phe Ser Me Met Gly Val Asn Leu Phe Ala Gly Lys Phe Tyr 
1350 1355 1360 



cac tgt gtt aac atg aca acg ggt aac atg ttt gac att agt gat gtt 4605 
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His Cys Val Asn Met Thr Thr Gly Asn Met Phe Asp Me Ser Asp Val 
1365 1370 .. 1375 

aac aat ttg agt gac tgt cag get ctt ggc aag caa get egg tgg aaa 4653 
Asn Asn Leu Ser Asp Cys Gin Ala Leu Gly Lys Gin; Ala Arg Trp Lys 
1380 1385 1390 

aac gtg aaa gta aac ttt gat aat gtt ggc get ggc tat ctt gca ctg 4701 
Asn Val Lys Val Asn Phe Asp Asn Val Gly Ala Gly Tyr Leu Ala Leu 
1395 1400 1405 1410 

ctt caa gtg gee aca ttt aaa ggc tgg atg gat att atg tat gca get 4749 
Leu Gin Val Ala Thr Phe Lys Gly Trp Met Asp lie Met Tyr Ala Ala 
1415 1420 1425 



gtt gat tea cga gat gtt aaa ctt cag cct gta tat gaa gaa aat ctg 4797 
Val Asp Ser Arg Asp Val Lys Leu Gin Pro Val Tyr Glu Glu Asn Leu . 
1430 1435 1440 



tac atg tat tta tac ttt gtc ate ttt ate ate ttt ggg tea ttc ttc 4845.; 

Tyr Met Tyr Leu Tyr Phe Val lie Phe lie I le Phe Gly Ser Phe Phe 
1445 1450 1455 

act ctg aat eta ttc att ggt gtc ate ata gat aac ttc aac cag. cag 4893 

Thr Leu Asn Leu Phe lie Gly Val lie lie Asp Asn Phe Asn Gin Gin 
1460 1465 1470 



aaa aag aag ttt gga ggt caa gac ate ttt atg aca gag gaa cag aaa 4941 
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Lys Lys Lys Phe Gly Gly Gin Asp He Phe Met Thr Glu Glu Gin Lys 
1475 ; 1480 1485 1490 

aaa tat tac aat gca atg aag aaa ctt gga tec aag aaa cct cag aaa 4989 
Lys Tyr Tyr Asn Ala Met Lys Lys Leu Gly Ser Lys Lys Pro Gin Lys 
1495 1500 1505 

ccc ata cct cgc cca gca aac aaa ttc caa gga atg gtc ttt gat ttt 5037 
Pro Me Pro Arg Pro Ala Asn Lys Phe Gin Gly Met Val Phe Asp Phe 
1510 1515 1520 

gta acc aga caa gtc ttt gat ate age ate atg ate etc ate tgc etc 5085 
Val Thr Arg Gin Val Phe Asp lie Ser lie Met lie Leu He Cys Leu 
1525 1530 1535 

aac atg gtc acc atg atg gtg gaa acg gat gac cag ggc aaa tac atg 5133 
Asn Met Val Thr Met Met Val Glu Thr Asp Asp Gin Gly Lys Tyr Met 
1540 1545 1550 

acc eta gtt ttg tec egg ate aac eta gtg ttc att gtt ctg ttc act 5181 
Thr Leu Val Leu Ser Arg He Asn Leu Val Phe lie Val Leu Phe Thr 
1555 1560 1565 1570 

gga gaa ttt gtg ctg aag etc gtt tec etc aga cac tac tac ttc. act 5229 
Gly Glu Phe Val Leu Lys Leu Val Ser Leu Arg His Tyr Tyr Phe Thr 
1575 1580 1585 

ata ggc tgg aac ate ttt gac ttt gtg gtg gtg att etc tec att gta . 5277 
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lie Gly Trp Asn lie Phe Asp Phe Val Val Val lie Leu Ser lie Val 
1590 1595 1600 

ggt atg ttt ctg get gag atg ata gaa aag tat tct gtg tec cct aec 5325 
Gly Met Phe Leu Ala Glu Met lie Glu Lys Tyr Ser Val" Ser Pro Thr 
1605 1610 1615 

ttg ttc cga gtg ate cgt ctt gee agg att ggc cga ate "eta cgt ctg 5373 
Leu Phe Arg Val lie Arg Leu Ala Arg lie Gly Arg I le Leu Arg Leu 
1620 1625 1630 



ate aaa gga gca aag ggg ate cgc acg ctg etc ttt get ttg atg atg 
lie Lys Gly Ala Lys Gly lie Arg Thr Leu Leu Phe Ala Leu Met Met 
1635 1640 1645 1650 



5421 



tec ctt cct gcg ttg ttt aac ate ggc etc ctg etc ttc ctg gtc atg 
Ser Leu Pro Ala Leu Phe Asn lie Gly Leu Leu Leu Phe Leu Val Met 
1655 1660 1665 



5469 



ttt ate tat gee ate ttt ggg atg tec aac ttt gee tat gtt aaa aag 
Phe lie Tyr Ala I le Phe Gly Met Ser Asn Phe Ala Tyr Val Lys Lys 
1670 1675 1580 



5517 ; 



gaa get gga att gat gac atg ttc aac ttt gag ace ttt ggc aac. age 
Glu Ala Gly Me Asp Asp Met Phe Asn Phe Glu Thr Phe Gly Asn Ser 
1685 1690 1695 



5565 



atg ate tgc ttg ttc caa att aca acc tct get ggc tgg gat gga ttg 5613 



.. .oDOCID: <WO__0196552A1_I_> 



WO 01/96552 PCT/JP01/04956 

48/63 



Met Me Cys Leu Phe Gin lie Thr Thr Ser Ala Gly Trp Asp Gly Leu 
1700 1705 1710 

eta gca cct att ctt aat ,-agt gca cca ccc gac tgt gac cct gac aca 5661 
Leu Ala Pro lie Leu Asn Ser Ala Pro Pro Asp Cys Asp Pro Asp Thr 
1715 - 1720 1725 1730 

att cac cct ggc age tea gtt aag gga gac cgt ggg gac cca tct gtt 5709 
lie His Pro Gly Ser Ser Val Lys Gly Asp Arg Gly Asp Pro Ser Val 
1735 1740 1745 

ggg att ttc ttt ttt gtc agt tac ate ate ata tec ttc ctg gtt gtg 5757 
Gly lie Phe Phe Phe Val Ser Tyr lie lie Me Ser Phe Leu Val Val 
1750 1755 1760 

gtg aac atg tac ate gcg gtc ate ctg gag aac ttc agt gtt get act 5805 
Val Asn Met Tyr Me Ala Val Me Leu Glu Asn Phe Ser Val Ala Thr 
1765 1770 1775 

gaa gaa agt gca gag ccc ctg agt gag gat gac ttt gag atg ttc tat 5853 
Glu Glu Ser Ala Glu Pro Leu Ser Glu Asp Asp Phe Glu Met Phe Tyr 
1780 1785 1790 

gag gtt tgg gaa aag ttt gat ccc gat gcg ace cag ttt ata gag. ttc 5901 
Glu Val Trp Glu Lys Phe Asp Pro Asp Ala Thr Gin Phe lie Glu Phe 
1795 1800 1805 1810 



tct aaa etc tct gat ttt gca get gee ctg gat cct cct ctt etc ata 5949 
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Ser Lys Leu Ser Asp Phe Ala Ala Ala Leu Asp Pro Pro Leu Leu lie 
1815 : 1820 1825 

gca aaa ccc aac aaa gtc cag ctt att gcc atg gat ctg ccc atg gtc 5997 
Ala Lys Pro Asn Lys Val Gin Leu lie Ala Met Asp Leu Pro Met Val 
1830 1835 1840 

agt ggt gac egg ate cac tgt ctt gat att tta ttt gcc" ttt aca aag 6045 
Ser Gly Asp Arg lie His Cys Leu Asp lie Leu Phe Ala Phe Thr' Lys 
1845 1850 1855 



cgt gtt ttg tgt gag agt gga gag atg gat gcc ctt cga ata cag atg 
Arg Val Leu Cys Glu Ser Gly Glu Met Asp Ala Leu Arg lie Gin Met 
1860 1865 1870 



6093 



gaa gac agg ttt atg gca tea aac ccc tec aaa gtc tct tat gag cct 6141 
Glu Asp Arg Phe Met Ala Ser Asn Pro Ser Lys Val Ser Tyr Glu Pro :■ 
1875 1880 1885 1890 



att aca acc act ttg aaa cgt aaa caa gag gag gtg tct gcc get ate 
lie Thr Thr Thr Leu Lys Arg Lys Gin Glu Glu Val Ser Ala Ala lie 
1895 1900 1905 



6189. 



att cag cgt aat ttc aga tgt tat ctt tta aag caa agg tta aaa-.aat 
lie Gin Arg Asn Phe Arg Cys Tyr Leu Leu Lys Gin Arg Leu Lys Asn 
1910 1915 1920 



6237 



ata tea agt aac tat aac aaa gag gca att aaa ggg agg att gac tta '6285 



-.OOCID: <WO 01965S2A1J_> 



WO 01/96552 PCT/JP01/04956 

50/63 



Me Ser Ser Asn Tyr Asn Lys Glu Ala Me Lys Gly Arg Me Asp Leu 
.1925 1930 , 1935 

cct ata aaa caa gac atg att att gac aaa eta aat ggg aac tec act 6333 
Pro Me Lys Gin Asp Met Me Me Asp Lys Leu Asn Gly Asn Ser Thr 
1940 1945 1950 

cca gaa aaa aca gat ggg.agt tec tct acc acc cct cct cct tec tat 6381 
Pro Glu Lys Thr Asp Gly Ser Ser Ser Thr Thr Pro Pro Pro Ser Tyr 
1955 1960 1965 1970 

gat agt gta aca aaa cca gac aag gaa aag ttt gag aaa gac aaa cca 6429 
Asp Ser Val Thr Lys Pro Asp Lys Glu Lys Phe Glu Lys Asp Lys Pro . 

1975 1980 1985 

gaa aaa gaa age aaa gga aaa gag gtc aga gaa aat caa aag taa 6474 
Glu Lys Glu Ser Lys Gly Lys Glu Val Arg Glu Asn Gin Lys 
1990 1995 2000 

aaagaaacaa agaattatct ttgtgatcaa ttgtttacag cctatgaagg taaagtatat 6534 

gtgtcaactg gacttcaaga ggaggtccat gecaaactga ctgttttaac aaatactcat 6594 

agtcagtgcc tatacaagac agtgaagtga cctctctgtc actgcaactc tgtgaagcag 6654 

ggtatcaacg ttgacaagag gttgctgttt ttattaccag ctgacactgc tgaggagaaa 6714 

cccaatggct acctagacta tagggatagt tgtgcaaagt gaacattgta actacaccaa 6774 
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acacctttag tacagtcctt gcatccattc tatttttaac ttccatatct gccatatttt 6834 
tacaaaattt gttctagtgc atttccatgg tccccaattc atagtttatt cataatgcta 6894 
tgtcactatt tttgtaaatg aggtttacgt tgaagaaaca gtatacaaga accctgtctc 6954 
tcaaatgatc agacaaagg.t gttttgccag agagataaaa tttttgctca aaaccagaaa 7014 
aagaattgta atggctacag tttcagttac ttccattttc tagatggctt taattttgaa 7074 
agtattttag tctgttatgt ttgtttctat ctgaacagtt atgtgcctgt aaagtctcct 7134 
ctaatattta aaggattatt tttatgcaaa gtattctgtt tcagcaagtg caaattttat 7194 
tctaagtttc agagctctat atttaattta ggtcaaatgc tttccaaaaa gtaatctaat 7254 
aaatccattc tagaaaaata tatctaaagt attgctttag aatagttgtt ccactttctg 7314 
ctgcagtatt gctttgccat cttctgctct cagcaaagct gatagtctat gtcaattaaa 7374 
taccctatgt tatgtaaata gttattttat cctgtggtgc atgtttgggc aaatatatat 7434 
atagcctgat aaacaacttc tattaaatca aatatgtacc acagtgtatg tgtcttttgc 7494 
aagcttccaa cagggatgta tcctgtatca ttcattaaac atagtttaaa ggctatcact 7554 
aatgcatgtt aatattgcct atgctgctct attttactca atccattctt cacaagtctt 7614 
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ggttaaagaa tgtcacatat tggtgataga atgaattcaa cctgctctgt ccattatgtc 7674 
aagcagaata atttgaagct atttacaaac acctttactt ttgcactttt aattcaacat 7734 
gagtatcata tggtatctct' ctggatttca aggaaacaca ctggatactg cctactgaca 7794 
aaacctattc ttcatatttt gctaaaaata tgtctaaaac ttgtttaaat ataaataatg 7854 ■ 
taaaaatata atcaacttta tttgtcagca ttttgtacat aagaaaatta ttttcaggtt 7914 
gatgacatca c'aatttattt tactttatgc ttttgctttt gatttttaat cacaattcca 7974 
aacttttgaa tccataagat ttttcaatgg ataatttcct aaaataaaag ttagataatg 8034 
ggttttatgg atttctttgt tataatatat tttctaccat tccaatagga gatacattgg 8094 
tcaaacactc aaacctagat cattttctac caactatggt tgcctcaata taacctttta 8154 
ttcatagatg ttttttttta ttcaactttt gtagtattta cgtatgcaga ctag.tc.ttat 8214 
ttttttaatt cctgctgcac taaagctatt acaaatataa catggacttt gttcttttta 8274 
gccatgaaca aagtggcaaa gttgtgcaat tacctaacat gatataaatt tttgtttttt 8334 
gcacaaacca aaagtttaat gttaattctt tttacaaaac tatttactgt agtgtattga 8394 
agaactgcat gcagggaatt gctattgcta aaaagaatgg tgagctacgt cattattgag 8454 

BNSDOCID: <WO 019€552A1_I_> 



55f» 

^0 01/9655^ 



CCaaaa§ ,^^ laaa ***** 

■ tlgt atacataaaa ft l% 



, ggcaaattaa aa 

ae8 ^ ^ UtW CalCtU " 8 f Ml ttt M^. 

-vttcaatta ^ P ii - ^ u 



rtatg^ac 

«.« a— " . _ twM a 



v¥ , ttc aagaaccc^ , 

la taagS lgB 



/ 
/ 



tgtatttcat aay 



taataaatta w 



aaa 



.aaaaaa 



<Z\0> 4 

2000 



WO 01/96552 PCT/JP01/04956 

54/63 



<212> PRT 

<213> Homo sapiens 



<400> 4 

Met Ala Gin Ala Leu Leu Val Pro Pro Gly Pro Glu Ser Phe Arg Leu 

1 ,' 5 10 15 

Phe Thr Arg Glu Ser Leu Ala Ala lie Glu Lys Arg Ala Ala Glu Glu 

, 20 25 30 

Lys Ala Lys Lys Pro Lys Lys Glu Gin Asp Asn Asp Asp Glu Asn Lys 

,35 40 45 

Pro Lys Pro Asn Ser Asp Leu Glu Ala Gly Lys Asn Leu Pro Phe Me 

50 55 . 60 

Tyr Gly Asp lie Pro Pro Glu Met Val Ser Glu Pro Leu Glu Asp Leu 
65 • 70 75 80 

Asp Pro Tyr Tyr Me Asn Lys Lys Thr Phe Me Val Met Asn Lys Gly 
85 90 95 

/ Lys Ala I le Phe Arg Phe Ser Ala Thr Ser Ala Leu Tyr I le Leu Thr 
100 105 110 

Pro Leu Asn Pro Val Arg Lys Me Ala Me Lys Me Leu Val His Ser 

115 120 125 

Leu Phe Ser Met Leu lie Met Cys Thr lie Leu Thr Asn Cys Val Phe 

130 135 140 

Met Thr Leu Ser Asn Pro Pro Asp Trp Thr Lys Asn Val Glu Tyr Thr 
145 150 155 .160 

Phe Thr Gly He Tyr Thr Phe Glu Ser Leu He Lys Me Leu Ala Arg 

165 170 175 

Gly Phe Cys Leu Glu Asp Phe Thr Phe Leu Arg Asp Pro Trp Asn Trp 
180 185 190 
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Leu Asp Phe Ser Val lie Val Met Ala Tyr Val Thr Glu Phe Val Asp 

195 200 : 205 

Leu Gly Asn Val Ser Ala Leu Arg Thr Phe Arg Val Leu Arg Ala Leu 

210 215 220 

Lys Thr lie Ser Val He Pro Gly Leu Lys Thr lie Val Gly Ala Leu 
225 230 235 240 

lie Gin Ser Val Lys Lys Leu Ser Asp Val Met lie Leu Thr Val Phe 

245 250 255 

Cys Leu Ser Val Phe Ala Leu He Gly Leu Gin Leu Phe Met Gly Asn 

260 265 270 

Leu Arg Asn Lys Cys Leu Gin Trp Pro Pro Ser Asp Ser Ala Phe Glu 

275 280 285 

Thr Asn Thr Thr Ser Tyr Phe Asn Gly Thr Met Asp Ser Asn Gly Thr 

290 295 300 

Phe Val Asn Val Thr Met Ser Thr Phe Asn Trp Lys Asp Tyr He Gly 
305 310 315 320 

Asp Asp Ser His Phe Tyr Val Leu Asp Gly Gin Lys Asp Pro Leu Leu 

325 330 335 

Cys Gly Asn Gly Ser Asp Ala Gly Gin Cys Pro Glu Gly Tyr He Cys 

340 345 350 

Val Lys Ala Gly Arg Asn Pro Asn Tyr Gly Tyr Thr Ser Phe Asp Thr 

355 360 365 

Phe Ser Trp Ala Phe Leu Ser Leu Phe Arg Leu Met Thr Gin Asp Tyr 

370 375 ' 380 

Trp Glu Asn Leu Tyr Gin Leu Thr Leu Arg Ala Ala Gly Lys Thr Tyr 
385 390 395 400 

Met lie Phe Phe Val Leu Val lie Phe Leu Gly Ser Phe Tyr Leu Val 
405 410 415 
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Asn Leu lie Leu Ala Val Val Ala Met Ala Tyr Glu Glu Gin Asn Gin 

420 425 ,.. . 430 

Ala Thr Leu Glu Glu Ala Glu Gin Lys Glu Ala Glu Phe Gin Gin Met 

435 440 445 

Leu Glu Gin Leu Lys Lys Gin Gin Glu Glu Ala Gin Ala Val Ala Ala 

450 455 460 

Ala Ser Ala Ala Ser Arg Asp Phe Ser Gly Val Gly Gly Leu Gly Glu 
465 470 475 480 

Leu Leu Glu Ser Ser Ser Glu Ala Ser Lys Leu Ser Ser Lys Gly Ala 

485 , 490 495 

Lys Glu Trp Arg Asn Arg Arg Lys Lys Arg Arg Gin Arg Glu His Leu 

500 505 510 

Glu Gly Asn Asn Lys Gly Glu Arg Asp Ser Phe Pro Lys Ser Glu Ser 

515 520 525 

Glu Asp Ser Val Lys Arg Ser Ser Phe Leu Phe Ser Met Asp Gly Asn 

530 535 540 

Arg Leu Thr Ser Asp Lys Lys Phe Cys Ser Pro His Gin Ser Leu Leu 
545 550 555 560 

Ser lie Arg Gly Ser Leu Phe Ser Pro Arg Arg Asn Ser Lys Thr Ser 

565 570 575 

lie Phe Ser Phe Arg Gly Arg Ala Lys Asp Val Gly Ser Glu Asn Asp 

580 585 590 

Phe Ala Asp Asp Glu His Ser Thr Phe Glu Asp Gly Glu Ser Arg Arg 

595 600 605 

Asp Ser Leu Phe Val Pro His Arg His Gly Glu Arg Arg Asn Ser Asn 

610 615 620 

Val Ser Gin Ala Ser Met Ser Ser Arg Met Val Pro Gly Leu Pro Ala 
625 630 635 640 
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Asn Gly Lys Met His Ser Thr Val Asp Cys Asn Gly Val Val Ser Leu 

645 . 650 . 655 

Val Gly Gly Pro Ser Ala Leu Thr Ser Pro Thr Gly Gin Leu Pro Pro 

660 665 670 

Glu Gly Thr Thr Thr Glu Thr Glu Val Arg Lys Arg Arg Leu Ser Ser 

675 680 685 

Tyr Gin lie Ser Met Glu Met Leu Glu Asp Ser Ser Gly Arg Gin Arg 

690 695 700 

Ala Val Ser Me Ala Ser lie Leu Thr Asn Thr Met Glu Glu Leu Glu 
705 710 715 720 

Glu Ser Arg Gin Lys Cys Pro Pro Cys Trp Tyr Arg Phe Ala Asn Val 

725 730 735 

Phe Leu lie Trp Asp Cys Cys Asp Ala Trp Leu Lys Val Lys His Leu 

740 745 750 

Val Asn Leu lie Val Met Asp Pro Phe Val Asp Leu Ala lie Thr Me 

755 760 765 

Cys lie Val Leu Asn Thr Leu Phe Met Ala Met Glu His Tyr Pro Met 

770 775 780 

Thr Glu Gin Phe Ser Ser Val Leu Thr Val Gly Asn Leu Val Phe Thr 
785 790 795 800 

Gly Me Phe Thr Ala. Glu Met Val Leu Lys Me Me Ala Met Asp Pro 

805 810 815 

Tyr Tyr Tyr Phe Gin Glu Gly Trp Asn lie Phe Asp Gly lie Me Val 

820 825 830 

Ser Leu Ser Leu Met Glu Leu Gly Leu Ser Asn Val Glu Gly Leu Ser 

835 840 845 

Val Leu Arg Ser Phe Arg Leu Leu Arg Val Phe Lys Leu Ala Lys Ser 
850 855 860 
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Trp Pro Thr Leu Asn Met Leu lie Lys He lie Gly Asn Ser Val Gly 
865 870. ' 875 880 

Ala Leu Gly Asn Leu Thr Leu Val Leu Ala lie lie Val Phe lie Phe 

885 890 895 

Ala Val Val Gly Met Gin Leu Phe Gly Lys Ser Tyr Lys Glu Cys Val ' 

900 905 910 

Cys Lys lie Asn Asp Asp Cys Thr Leu Pro Arg Trp His Met Asn Asp 

915 920 925 

Phe Phe His Ser Phe Leu lie Val Phe Arg Val Leu Cys Gly Glu Trp 

930 935 940 

lie Glu Thr Met Trp Asp Cys Met Glu Val Ala Gly Gin Thr Met Cys 
945 950 955 960 

Leu Me Val Phe Met Leu Val Met Val l ie Gly Asn Leu Val Val Leu 

965 970 975 

Asn Leu Phe Leu Ala Leu Leu Leu Ser Ser Phe Ser Ser Asp Asn Leu 

980 985 990 

Ala Ala Thr Asp Asp Asp Asn Glu Met Asn Asn Leu Gin lie Ala Val 

995 1000 1005 

Gly Arg Met Gin Lys Gly lie Asp Tyr Val Lys Asn Lys Met Arg Glu 

1010 1015 1020 

Cys Phe Gin Lys Ala Phe Phe Arg Lys Pro Lys Val I le Glu I le His 
1025 1030 1035 1040 

Glu Gly Asn Lys lie Asp Ser Cys Met Ser Asn Asn Thr Gly lie Glu 

1045 1050 1055. 

lie Ser Lys Glu Leu Asn Tyr Leu Arg Asp Gly Asn Gly Thr Thr Ser 

1060 1065 1070 

Gly Val Gly Thr Gly Ser Ser Val Glu Lys Tyr Val lie Asp Glu Asn 
1075 1080 1085 
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Asp Tyr Met Ser Phe Me Asn Asn Pro Ser Leu Thr Val Thr Val Pro 

1090 1095 • 1100 

lie Ala Val Gly Glu Ser Asp Phe Glu Asn Leu Asn Thr Glu Glu Phe 
1105 1110 1H5 1120 

Ser Ser Glu Ser Glu Leu Glu Glu Ser Lys Glu LysLeu Asn Ala Thr 

1125 1130 1135 

Ser Ser Ser Glu Gly Ser Thr Val Asp Val Val Leu Pro Arg Glu Gly 

1140 1145 1150 

Glu Gin Ala Glu Thr Glu Pro Glu Glu Asp Phe Lys Pro Glu Ala Cys 

1155 1160 H65 

Phe Thr Glu Gly Cys lie Lys Lys Phe Pro Phe Cys Gin Val Ser Thr 

1170 1175 1180 

Glu Glu Gly Lys Gly Lys lie Trp Trp Asn Leu Arg Lys Thr Cys Tyr 
1185 1190 1195 1200 

Ser lie Val Glu His Asn Trp Phe Glu Thr Phe lie Val Phe Met Me 

1205 1210 1215 

Leu Leu Ser Ser Gly Ala Leu Ala Phe Glu Asp lie Tyr Me Glu Gin 

1220 1225 1230 

Arg Lys Thr Me Lys Thr Met Leu Glu Tyr Ala Asp Lys Val Phe Thr 

1235 1240 1245 

Tyr Me Phe Me Leu Glu Met Leu Leu Lys Trp Val Ala Tyr Gly Phe 

1250 1255 1260 

Gin Thr Tyr Phe Thr Asn Ala Trp Cys Trp Leu Asp Phe Leu lie Val 
1265 1270 1275 1280 

Asp Val Ser Leu Val Ser Leu Val Ala Asn Ala Leu Gly Tyr Ser Glu 

1285 1290 1295 

Leu Gly Ala Me Lys Ser Leu Arg Thr Leu Arg Ala Leu Arg Pro Leu 
1300 1305 1310 
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Arg Ala Leu Ser Arg Phe Glu Gly Met Arg Val Val Va! Asn Ala Leu 

1315 1320 . 1325 

Val Gly Ala He Pro Ser lie Met Asn Val Leu Leu Val Cys Leu He 

1330 1335 1340 

Phe Trp Leu He Phe Ser He Met Gly Val Asn Leu Phe Ala Gly Lys 
1345 1350 1355 1360 

Phe Tyr His Cys Val Asn Met Thr Thr Gly Asn Met Phe Asp He Ser 

1365 1370 1375 

Asp Val Asn Asn Leu Ser Asp Cys Gin Ala Leu Gly Lys Gin Ala Arg 

1380 1385 1390 

Trp Lys Asn Val Lys Val Asn Phe Asp Asn Val Gly Ala Gly Tyr Leu 

1395 1400 1405 

Ala Leu Leu Gin Val Ala Thr Phe Lys Gly Trp Met Asp lie Met Tyr 

1410 1415 1420 

Ala Ala Val Asp Ser Arg Asp Val Lys Leu Gin Pro Val Tyr Glu Glu 
1425 1430 1435 1440 

Asn Leu Tyr Met Tyr Leu Tyr Phe Val lie Phe lie lie Phe Gly Ser 

1445 1450 1455 

Phe Phe Thr Leu Asn Leu Phe 1 1 e Gly Val lie lie Asp Asn Phe Asn 

1460 1465 1470 

Gin Gin Lys Lys Lys Phe Gly Gly Gin Asp lie Phe Met Thr Glu Glu 

1475 1480 1485 

Gin Lys Lys Tyr Tyr Asn Ala Met Lys Lys Leu Gly Ser Lys Lys Pro 

1490 1495 1500 

Gin Lys Pro He Pro Arg Pro Ala Asn Lys Phe Gin Gly Met Val Phe 
1505 1510 1515 1520 

Asp Phe Val Thr Arg Gin Val Phe Asp lie Ser He Met lie Leu He 
1525 1530 1535 
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Cys Leu Asn Met Val Thr Met Met Val Glu Thr Asp Asp Gin Gly Lys 

1540 1545 1550 

Tyr Met thr Leu Val Leu Ser Arg lie Asn Leu Val PHe lie Val Leu 

1555 1550 1565 

Phe Thr Gly Glu Phe Val Leu Lys Leu Val Ser Leu Arg His Tyr Tyr 

1570 1575 1580 

Phe Thr lie Gly Trp Asn lie Phe Asp Phe Val Val Val lie Leu Ser 
1585 1590 1595 ; 1600 

lie Val Gly Met Phe Leu Ala Glu Met Me Glu Lys Tyr Ser Val Ser 

1605 1610 1615 

Pro Thr Leu Phe Arg Val lie Arg Leu Ala Arg Me Gly Arg lie Leu 

1620 1625 1630 

Arg Leu lie Lys Gly Ala Lys Gly lie Arg Thr Leu Leu Phe Ala Leu 

1635 1640 1645 

Met Met Ser Leu Pro Ala Leu Phe Asn lie Gly Leu Leu Leu Phe Leu 

1650 1655 1660 

Val Met Phe Me Tyr Ala Me Phe Gly Met Ser Asn Phe Ala Tyr. Val 
1665 1670 1675 1680 

Lys Lys Glu Ala Gly Me Asp Asp Met Phe Asn Phe Glu Thr Phe Gly 

1685 1690 1695 

Asn Ser Met Me Cys Leu Phe Gin Me Thr Thr Ser Ala Gly Trp Asp 

1700 1705 1710 

Gly Leu Leu Ala Pro Me Leu Asn Ser Ala Pro Pro Asp Cys Asp Pro 

1715 1720 1725 

Asp Thr lie His Pro Gly Ser Ser Val Lys Gly Asp Arg Gly Asp Pro 

1730 1735 1740 

Ser Val Gly Me Phe Phe Phe Val Ser Tyr lie Me Me Ser Phe Leu 
1745 1750 1755 1760 
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Val Val Val Asn Met Tyr lie Ala Val lie Leu Glu Asn Phe Ser Val 

1765 1770 1775 

Ala Thr Glu Glu Ser Ala Glu Pro Leu Ser Glu Asp Asp Phe Glu Met 

1780 1785 1790 

Phe Tyr Glu Val Trp Glu Lys Phe Asp Pro Asp Ala Thr Gin Phe lie 

1795 1800 1805 

Glu Phe Ser Lys Leu Ser Asp Phe Ala Ala Ala Leu Asp Pro Pro Leu 

1810 1815 1820 

Leu Me Ala Lys Pro Asn Lys Val Gin Leu lie Ala Met Asp Leu Pro 
1825 1830 1835 1840 

Met Val Ser Gly Asp Arg lie His Cys Leu Asp Me Leu Phe Ala Phe 

1845 1850 1855 

Thr Lys Arg Val Leu Cys Glu Ser Gly Glu Met Asp Ala Leu Arg lie 

1860 1865 1870 

Gin Met Glu Asp Arg Phe Met Ala Ser Asn Pro Ser Lys Val Ser Tyr 

1875 1880 1885 

•Glu Pro lie Thr Thr Thr Leu Lys Arg Lys Gin Glu Glu Val Ser Ala 

1890 1895 1900 

Ala lie Me Gin Arg Asn Phe Arg Cys Tyr Leu Leu Lys Gin Arg Leu 
1905 1910 1915 1920 

Lys Asn lie Ser Ser Asn Tyr Asn Lys Glu Ala lie Lys Gly Arg lie 

1925 1930 1935 

Asp Leu Pro lie Lys Gin Asp Met lie lie Asp Lys Leu Asn Gly Asn 

1940 1945 1950 

Ser Thr Pro Glu Lys Thr Asp Gly Ser Ser Ser Thr Thr Pro Pro Pro 

1955 1960 1965 

Ser Tyr Asp Ser Val Thr Lys Pro Asp Lys Glu Lys Phe Glu Lys Asp 
1970 1975 1980 
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Lys Pro Glu Lys Glu Ser Lys Gly Lys Glu Val Arg'Glu Asn Gin Lys 
1985 .1990 1995 2000 
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